Acta Paediatrica 


Vol. 45 + 1956 


Chief Editor PRorEessor A. WALLGREN 


Karolinska Sjukhusets Barnklinik, Stockholm 60 


Co-Editor PRoFEssor Bo VAHLQUIST 


Akademiska Sjukhuset, Uppsala 


Dp AC O'R EB S's 


In Dania: BENT ANDERSEN, Aarhus, OLUF ANDERSEN, Kobenhavn, 


P. PLum, Kobenhavn. 
In Fennia: P. HEetrn16, Helsingfors, V. RANTASALO, Helsingfors, C. E. RAHA, 


Helsingfors, T. Satm1, Abo, Arvo YLppP6, Helsingfors. 

In Hollandia: 8S. vAN CREVELD, Amsterdam, J. VAN LOOKEREN CAMPAGNE, 
Groningen, J. P. Stoorr, Eindhoven. 

In Norvegia: R. Rinvik, Oslo, LEIF SALOMONSEN, Oslo, L. STOLTENBERG, 
Oslo, A. SUNDAL, Bergen. 

In Suecia: C. GYLLENSWARD, Stockholm, N. MALMBERG, Stockholm, STURE 
Siwe, Lund, WERNSTEDT, Stockholm, Y. AKERREN, Goteborg. 


UPPSALA 1956 


ALMQVIST & WIKSELLS BOKTRYCKERI AB 


| 

| 

| 


ae 


are 
an 
dif 
an 
| rel 
life 
en 
kr 
qu 
di 
| om 
fil 
| co 
cis 
| ul 
Si 
i ac 
= 
me 

a q 
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From the City of Stockholm Board of Social Welfare of Children 


Studies in Maternal Deprivation in Infants’ Homes 


by GUNNAR KLACKENBERG 


The results of Spitz’s investigations, which were published in the forties, 
are of the greatest interest not only to pediatricians, child psychologists 
and nursery personnel, but also to some psychiatrists and psychologists in 
different parts of the world, who have been persistently stimulated to test 
and retest the old notions in the light of his findings: that the inadequate 
relationship of an infant with his mother even during the first year of his 
life may, in an unfavourable environment, lead to irreversible defects in 
endowment and to profound changes in personality. 

Since Bowlby, a few years ago, made Spitz’s investigations more generally 
known through his WHO report, and applied them in a wider context, it is 
no longer possible to dismiss them as improbable and fantastic. It seems 
quite clear to me that Spitz’s careful documentation of the problem in the 
different annual volumes of the Psychoanalytical Study of the Child affords a 
much sounder basis for judging the findings of his investigations than do his 
films which deal with the same subject. For although these films achieved 
considerable publicity, their conclusiveness has been seriously questioned. 
They may serve a useful purpose by stimulating experts, but only by exer- 
cising discrimination and making reservations can they be shown to the 
unfortunate mothers and fathers who have been compelled to leave their 
children in an infants’ home. Conditions in Sweden are very different from 
those depicted in the films. This applies at least to those infants’ homes in 
Stockholm where the present investigation was conducted. 

The purpose of this investigation is to answer the question: What are the 
actual conditions in infants’ homes in Stockholm? To what extent can the 
emotional and mental changes in the infants, which are attributable to 
separation from the mother, be determined by the methods employed? 
Can a friendly atmosphere to children really counteract such serious de- 
fects as those which are described by Spitz? Is there any difference between 
the emotional reactions and the mental development of the infants who 
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2 GUNNAR KLACKENBERG 


were institutionalized from the very outset, and those who were taken care 
of in an infants’ home only after they had been in close relationship with 
their mothers for six months? 


The Sample 


The sample consisted of infants from eight infants’ homes with a total capacity of 
179. These homes are either run or supervised by the Stockholm Board of Social Wel- 
fare of Children. About 400-500 infants are admitted annually. Some of the infants 
stay only a short time in the homes, while others remain there until they are one year 
of age; in many cases they are then taken to foster homes or return to their parents’ 
homes. When they are one year of age, a small number of the infants are transferred, 
for various social reasons, to other children’s homes. Consequently a large number of 
the infants grow up and develop, even during their first year of life, without having a 
continuous relationship with their mothers. In most cases, the reasons for institutionali- 
zation are: the mother’s illness, the housing shortage, a desire to have the infant 
adopted, or the general disorganized condition of the home. 

One of the groups investigated consisted of infants who had been taken care of 
from the time they were less than one month of age up to approximately one year of 
age (Group 1). The other group comprised infants who had been taken care of in an 
institution only after they were six months of age, and who, prior to this, had been 
continually cared for by their own mothers (Group 2). A large number of these infants 
came from mothers’ hostels. The mothers had stopped breast-feeding their infants, 
and wanted to start working, in the more or less vain hope that subsequently, when 
their situation improved, they would again be able to look after their children. The 
second group was investigated after they had been at least three months in an infants’ 
home. 

There is no difference in social origin between the two groups. The infants came 
from different social strata, and percentually, the lowest levels naturally predomi- 
nated. Selection was not influenced by any considerations of heredity. In the first 
place, all infants who fulfilled the above-mentioned conditions as to their period of 
institutionalization, have been regularly reported for investigation. In order to obtain 
as homogeneous a sample as possible and one that could also be readily estimated, 
we subsequently introduced certain restrictions of a medical nature. Every baby had 
to weigh more than 2500 g at birth and be free from any trace or suspicion of cerebral 
injury, whether sustained in connection with delivery or at a later period, and further- 
more, it must not have had any serious illness. Mild infections, such as pharyngo- 
bronchitis and mild forms of diarrhoea, naturally had to be tolerated so as to obtain a 
sample at all. Any infant who suffered from definite heart disease or exhibited any 
bodily malformation, mongolism, etc., was excluded. Any infants in Group 1 who had 
to suspend their stay in the children’s home in order to receive hospital treatment, and 
any in Group 2 who were, for the same reason, separated from their mothers for some 
time before their admission to the children’s home, were also excluded from the sample, 
as this suspension caused an interruption in the kind of care. Thus the only difference 
between the two groups was the length of time they were looked after in the children’s 
home, and that the infants in Group 2 had had a continuous relationship with their 
mothers during the first six months of life. The investigation was discontinued when 
both groups comprised 50 infants. 
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MATERNAL DEPRIVATION IN INFANTS’ HOMES 3 


The control group consisted of foster children who, from the first month of life 
right up to one year of age, had been looked after in their prospective adoptive homes. 
"he same criteria, concerning their state of health, were applied as those for the 
‘ther groups. From the point of view of origin, this was the most homogeneous group 
‘hat it was possible to use. This group, like the other groups referred to, contained 
‘thildren born out of wedlock and some born in wedlock. Owing to the kindness of the 
superviser of the foster home, it was possible to investigate all the children who, ac- 
-ording to her records for a given period, fulfilled the above conditions. Not a single 
amily refused to collaborate. In view of the strict conditions imposed in respect of 
the period of care and of its continuity, it is only natural that considerable time was 
required to obtain this sample. Consequently, Group 3 is composed of only 21 children. 


Methods of Investigation 


The children were subjected to a Biihler-Hetzer test, examined physically and ob- 
served at play. For Groups 1 and 3 the investigations were always conducted at a 
time which was as near as possible to the day when the children were one year of age. 
Che infants comprising Group 2 were also usually investigated at this age, but as the 
criterion for this group was, that the infant had been separated from his mother for at 
least three months when he was between six and twelve months of age, this implied 
that some of the infants were investigated when they were between nine and twelve 
months of age. During the investigations all the children were observed in the environ- 
ment and in the room to which they were accustomed. As regards the foster children, 
this was similar to a home visit by the investigators. Nothing out of the ordinary oc- 
curred and no special arrangements were made. Even the Biihler-Hetzer tests, which 
were carried out by a trained psychologist,! were fitted in as naturally as possible and 
were only administered when the child felt thoroughly rested. What was relatively 
unfamiliar in the situation, was the same for all the children, and consisted of the test 
materials, the experimenter, and the author. In some cases it proved necessary to al- 
low the nurse or the foster mother to have the child on her knee in order to be able to 
make the observations and to carry out the tests, because of the child’s fear, which he 
had such difficulty in overcoming. 

Some of the infants in Group 2 were subjected to observation not only when they 
had been three months in the children’s home but also immediately after admission. 
It would have been of value, if this dual observation could have been carried out for all 
the children, so as to note the changes in behaviour and in the degree of development. 
But in order to obtain 50 children for this group, we should have had to investigate 
practically all the infants between six and nine months of age who had been newly 
admitted to the children’s homes, since it was impossible for us, in advance, to have 
either estimated or influenced the actual length of stay in the children’s home. But 
with our small working team this was quite out of the question. In 14 cases, however, 
we were right in our supposition that the children would remain in the home longer 
than three months. 

We used the Biihler-Hetzer test on the one hand, because until quite recently this 
was the test method for infants usually employed in Sweden, and consequently we felt 
most conversant with this test, and, on the other hand, because Spitz himself had 


1 I wish to express my gratitude to Mrs. Hanna-Greta Odhner for her valuable assist- 
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4 GUNNAR KLACKENBERG 


used it in his investigations. In this way, the results can be more easily compared. It 
should be pointed out at once, however, that this method is not standardized for any 
sample of Swedish children. The numerical values of the developmental quotients, 
which are given below, should not be judged on the same basis as that used for the 
standardized Terman-Merill intelligence quotient. It is not the magnitude of the mean 
values of the quotients for the groups, which is in itself of the greatest interest for this 
investigation, but rather the interrelations of these values. The children’s behaviour 
during the tests and the other observations, their way of making relationships with 
other people, and of handling toys, their fearlessness or anxiety, all these factors are 
equally important in enabling us to form a picture of their reactions, even if they 
cannot be assigned numerical values. When testing infants, emotional factors un- 
doubtedly play a relatively more important role than they do when testing older 
children. As a prognosis of the child’s future development, the Biihler-Hetzer quotient 
is regarded as having only a restricted value. 


Results 


It proved quite impossible to test 4 of the infants in Group 1 on account 
of their anxiety and negativism, in spite of the fact that two attempts were 
made on consecutive days. For the reactions of these infants who were un- 
willing to be tested, see below. The mean quotient for the remaining 46 
children in this group was 108 + 1.449. The marginal values of the quo- 
tients were 87 and 131. 

It was impossible to obtain reliable quotients for 6 of the infants in Group 
2. The arithmetic mean of the quotients for the remaining 44 infants was 
105 + 1.760. The limit values were 81 and 124. 

All the children in Group 3 (foster children) evinced interest and took 
part in the systematic developmental tests, their reactions being positive 
almost without exception. The mean of the quotients for these 21 children 
was 120 + 2.793. The limit values were 91 and 140. 

The difference in quotients between Group 3 and Group 1 is 12; and as 
this is three times greater than the standard error + 3.146 (= 9.438), it is 
statistically significant. The same applies with regard to the differences in 
quotients between Group 3 and Group 2. On the other hand, there is no 
appreciable difference between the two groups whose length of stay in the 
infants’ home differed. 

Among the 14 infants in Group 2, who were tested immediately after ad- 
mission and again after at least three months’ residence in the infants’ 
home, 4 refused to take part in the second series of tests; all the infants 
participated in the first series. The mean quotients for the remaining 10 
children fell from 115 to 108 during their residence in the home. 

The emotional reactions of the infants to the test materials, and to the 
experimenter or the observer, also differed between the groups. As has been 
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MATERNAL DEPRIVATION IN INFANTS’ HOMES 5 


mentioned above, not less than 10 of the 100 infants from the infants’ 
homes exhibited such pronounced negative reactions that they could not be 
tested, whereas the foster children made contacts, without any particular 
lifficulties, with the unfamilar visitor and the toys he used for testing. All 
motional grades were represented in the two groups from the infants’ 
1omes. These ranged from shyness and reserve during the first few minutes, 
co a period of manifest diffidence, which lasted for a remarkably long time, 
und culminated in excessive anxiety and desperation, which resulted in a 
refusal to be tested. The most striking reactions were displayed by the 
group of infants (Group 2) who were reared by their mothers during the 
first period of their lives and were subsequently separated from them for at 
least three months. In the test or play situations, approximately half of 
these infants behaved in a way which differed from that normally found in 
an infant of the same age. While one-third of the children who had spent a 
long time in an infants’ home (Group 1) reacted in a similar manner. Practi- 
cally the entire group of foster children manifested quite a different sense 
of security. The short reactions of shyness, which were normal for this 
age, soon gave way to spontaneous curiosity and a craving for action, 
which the test material usually stimulates. Only in one case, did we feel 
justified, in the light of the same criteria as those applied in the case of the 
infants from the infants’ homes, in designating the deviation as remark- 
able; inasmuch as the girl adopted a temporizing attitude to our advances for 
a surprisingly long time, and further contact also proved unstable. The 
tests were carried out, however, without any appreciable difficulty. 

The critical changes in personality, termed by Spitz “‘anaclitic depres- 
sion’”’, which were found to exist in a highly developed state in not less than 
10 out of 123 cases in his sample, were seldom met with in our sample. Ac- 
cording to Spitz, the syndrome of the disease develops in infants aged be- 
tween six and twelve months, who had previously had a good relationship 
with their mothers which they now lacked. Consequently, in the present 
study, we should expect to find these children especially in Group 2. After 
some months of maternal deprivation in an infants’ home, these infants, 
who had formerly been happy, extroverted, and desirous of making contacts, 
now became, according to Spitz, peevish, discontented, anxious and ir- 
ritable. After some time, this condition gives rise to a serious incapacity to 
make relationships with people, which is especially dangerous in view of its 
effect on the subsequent development of personality. The children become 
introverted, are oblivious of their environment, and take no interest in the 
efforts of their nurses to amuse them. They have a serious, melancholy ex- 
pression and appear to be inwardly frigid; they do not give much trouble, 
and once they have passed through the peevish phase they are looked upon 
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as good children. But their good behaviour is not the outcome of their joy 
in living; there is no babbling or sputtering; they have no initiative and make 
no contacts. In its severe form, they appear to be suffering from depression, 
anaclitic depression, which results in their becoming incapable of making 
relationships with other people. They have lost the bond—the emotional 
contact—without which it is not possible to rear them. The symptoms of 
this disease should not be confused with the reactions which take place im- 
mediately after admission to an infants’ home. The latter form of depres- 
sion is, as a rule, of a more occasional and transitory nature. According to 
Spitz, infants, who have suffered from anaclitic depression for longer than 
three months, have sustained irreparable damage. If the mother-child 
relationship is re-established at an earlier period, apparently the symptoms 
may disappear completely. 

This condition has never been described by any observer in Sweden. This 
may be due either to its rarity or to the fact that sufficient attention has 
not been paid to this phenomenon. These infants appear to be mentally 
backward, and may often be considered to be backward owing to hereditary 
or other causes which are unknown. But even if an investigation specially 
aims at detecting the fully developed syndrome in a group of infants syste- 
matically examined, as in the present study, the results obtained are not 
convincing. The following is the only case which may possibly fulfil the 
requisite conditions. 


Girl aged 11'/, months, institutionalized since 6 months of age; prior to this, stayed 
with her mother, first in a mothers’ hostel and then in a family where the mother was 
working as a domestic help. Development normal; was happy and alert, showed an 
interest in her environment before her stay in the infants’ home. On admission was not 
appreciably different from the other infants. The changes in her condition took place 
during the latter months prior to investigation, when she became more withdrawn, 
and was liable to sit absent-mindedly on the chamber or in bed, smiling to herself for 
no apparent reason. She only chuckled when she was tickled. 

During the investigation she was preoccupied, rocked the upper part wt her body 
slightly, paid only superficial attention to the experimenter, held her head on one 
side and stared at the lamp hanging from the ceiling. Her sense of hearing seemed to be 
impaired. (The auditory examination at the outpatient department for ear diseases at 
the Karolinska Sjukhuset showed that she could perceive sounds.) She displayed 
neither fear nor joy when she was investigated, and was oblivious of her environment. 
When the nurse tried to attract the infant’s attention by lifting her up and talking to 
her, this only proved successful for a short time; she was not interested, and whenever 
she looked at anything this was apparently quite by chance. Somatically she was 
normal. The mother, who is employed by the National Telephone System, is gentle 
and attentive, her cheerful exterior conceals an underlying sadness. She is interested 
in the girl, visited her and planned to take her home as soon as accommodation could 
be arranged. The girl’s Biihler-Hetzer developmental quotient was 91; during the test 
she was absent-minded, engrossed in herself, and made no contacts. Serious and at- 
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tentive when playing bo-peep, but not to the extent that this could be termed a 


sitive reaction. Sat and rocked herself; showed no displeasure when a toy was taken 


‘rom her. 
Arrangements were made to take her home sooner. A little more than a year later 


she was under observation in a nursery school, where she displayed similar deviations 
n her behaviour and a tendency to isolate herself. Compliant, in a passive, uninterested 
vay. Her Biihler-Hetzer developmental quotient was then 83. Hearing normal. 

The change in the girl’s behaviour, resulting in autistic tendencies, coincided with 
1er separation from her mother. Among all the possible causes, in view of her anamne- 
sis, this is the only one which has a direct bearing on the mental deviations observed. 


Consequently, in this case, only the possibility existed of the presence of 
the fully developed syndrome. The emotional instability displayed in many 
of the reactions of the institutionalized infants (particularly those belonging 
co Group 2), which was referred to above, may perhaps be regarded as the 
initial symptoms of the disease caused by deprivation, which, when fully 
leveloped, exhibit the tragic characteristics of anaclitic depression. The 
difference in the mental climate, which is due to the fact that the infants’ 
homes investigated by us were better staffed than those investigated by 
Spitz, is possibly the prerequisite condition fer a more efficient prophylaxis. 
This will be considered more fully below. 


Discussion 


Although the investigation shows that there is a difference between 
institutionalized infants and foster children in respect to both their degree of 
development and their emotional disturbances, nevertheless the results of 
care in Stockholm infants’ homes are very different from those described by 
Spitz. The latter’s findings should be regarded as a background. He com- 
pared infants from an infants’ home, where they had been placed for social 
reasons (such as the mother’s illness, etc.), with infants from a combined 
infants’ home and mothers’ hostel, to which the mothers, on account of their 
asocial behaviour, had been committed for a long period (it was attached 
to a prison). In the latter case, the mothers looked after their children with 
only a small staff to supervise them. These children were looked upon as 
handicapped by their heredity, but with regard to the special circumstances 
under which the mothers were living, the children proved a great stimulation 
to them and afforded an outlet for their pent-up affections. The infants in 
both groups were subjected to regular, systematic Biihler-Hetzer tests un- 
til they were one year of age. The mean quotients, which were the same 
at the start, fell for the group from the infants home (61 infants) from 105 
to 72, while the quotient for the group of infants living in the prison re- 


mained normal. 
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It is not difficult to find a plausible explanation for the fact that the 
results of the investigation of the infants from the Stockholm infants 
homes were so much more positive when compared with those for the in- 
fants’ homes described by Spitz. The latter also had a high standard of 
hygiene and were in daily contact with a well-trained pediatrician; further- 
more, their diet was satisfactory and the premises were adequate from the 
point of view of preventing infection. But they lacked the one point which, 
in this respect, is perhaps most essential: a sufficiently large personnel— 
nurses and mother-substitutes. Each nurse (in this category, every member 
of the personnel is included who was in direct contact with the children) had 
about 7-8 children to take care of. This implies that there was hardly 
enough time for even the routine physical care, and no time at all for inter- 
course with the children over and above looking after them. 

When our investigation was conducted, each nurse (except for kitchen 
staff, we count the whole personnel as nurses) at the Stockholm infants’ 
homes had 2-3 children to look after. Under these circumstances nurses 
have more time at their disposal and do not need to stiile their inherent 
desire to play with and fondle the children; they need not be afraid of 
picking them up and having them around them on the floor or of letting 
them sit on their knee. As a rule, the homes try to arrange that the same 
nurse is responsible for “her” children throughout their stay in the home. 
The work is not regarded merely as a duty, but affords emotional pleasure 
to the mutual advantage of both parties. But this fostering care does re- 
quire time, and one of the preconditions is that personnel may be readily 
recruited. Despite the progress made during recent decades with regard to 
the social care of children, there is still room for further improvement in 
this field. 

We pediatricians and child psychiatrists must regard it as one of our 
essential tasks, in respect to our work with infants’ homes, to arrange that 
mother-substitutes have ample time to make emotional relationships with 
the children. Prugh et al., working with a sample of pre-school children, 
have recently succeeded in showing, with the aid of well-selected control 
groups, that hospitalization reactions may be reduced to a certain extent 
by the mental atmosphere that surrounds the children when in hospital. 
Continuity of care should also be recommended here. 

It may be assumed that the differences, as found in the present study, 
between the infants from the infants’ homes and the foster children, are due 
to the fact that the latter represent a better selection from the point of 
view of heredity. There is not much that can be said in support of this; but 
only a discretionary estimate has been made of the data contained in the 
records of the Board of Social Welfare of Children. In fact, it would prob- 
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10 GUNNAR KLACKENBERG 


ably be impossible to obtain reliable information about the fathers, some o 
whom were unknown. We were unable to find any control group whicl 
was more appropriate for purposes of comparison than the one used here 

After studying these investigations and findings, we feel disposed t« 
make some comments of a more practical character. The great importance 
of the part played by the mother-substitute has already been stressed. 
She can at most, however, be only a mitigating factor. In its wider signifi- 
cance, prevention is here, as elsewhere, of far-reaching importance. Even it 
it should appear unlikely that we can hope, within a reasonable space of 
time, to be able to prevent a large number of children from being deprived. 
even in infancy, of their relationship with their biological mothers, it should 
be possible to arrange for this separation to take place at a time which is 
better suited to the emotional and mental needs of the children. It is prob- 
ably preferable to institutionalize an infant during the first six months of 
his life rather than between the age of six and twelve months. Mothers 
should not be compelled to stay in the mothers’ hostels if it is evident that 
they will not be able to look after their infants subsequently. In this con- 
nection, breast-feeding is of minor importance when compared with the 
interruption of the incipient relationship with the mother and of the initial 
development of the ego. For the child’s sake, adoption should take place at 
an early stage, in any case, before he is six months of age. If the observa- 
tions, necessary for controlling development during infancy, are postponed 
at the institution, this may cause, under adverse circumstances, inhibition 
of development. We should endeavour to arrange the definitive placement of 
infants as early as possible, and to avoid their transfer from infants’ homes 
to homes for small children, even if they are a little more than one year of 
age. If children who have become thoroughly accustomed to an infants’ 
home after staying there for a year, are transferred in this way, they may 
react just as unfavourably as children, who have to leave their families, do 
on admission to an institution. The emotional and mental growth of an in- 
fant, who is often transferred at this age, may be compared with the growth 
of a plant, which runs the risk of withering, if its roots are continually 
being pulled up. In the light of our knowledge of these facts, we pediatricians 
must not shirk our responsibility to assist the social-service authorities in 
their work. 


Summary 


The developmental and emotional reactions of a group of infants who, up to one 
year of age, were continuously taken care of in foster homes, have been compared 
with (1) infants who, also up to one year of age, were looked after in infants’ homes, 
and (2) another group of infants who, only after they were six months of age, were 
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MATERNAL DEPRIVATION IN INFANTS’ HOMES 11 


parated from their biological mothers, and were taken care of in infants’ homes for a 
eriod of at least three months. The difference between the foster children and the 
ifants from the infants’ homes was statistically significant. This difference is by no 
1eans as great, however, as that reported for instance by Spitz. Emotional stability 
vas lowest in the infants who, after being together with their mothers for some time, 
‘ere subsequently deprived of this relationship. No definite case of the critical per- 
onality change, which is known as anaclitic depression, was detected among the 
istitutionalized infants. In general, the emotional and mental atmosphere in the 
ifants’ homes was very good, and the average number of infants per nurse was a 


iaximum of three. 


Jtude de Veffet de la privation maternelle dans des homes pour nourrissons. 


On a comparé les réactions de ’émotivité et du développément d’un groupe de 
ourrissons, qui avaient été soignés jusqu’a l’age d’un an par des méres nourriciéres 
vee 1) des nourrissons qui ont été soignés également jusqu’aéa lage d’un an dans 
ies pouponniéres et 2) un autre groupe de nourrissons, qui ont été séparés de leur mére 
iologique seulement aprés avoir atteint lage de six mois et ont été soignés alors 
lans des pouponniéres pendant une période d’au moins trois mois. La différence entre 
es enfants placés en nourrice et les nourrissons de pouponnieére était statistiquement 
ignificative. Cette différence n’est en aucun cas aussi grande que celle rapportée par 
‘xemple par Sprrz. La stabilité de l’émotivité était la plus basse chez les nourris- 
ons, qui aprés avoir été en contact avee leur mére pendant un certain temps, en 
taient par la suite privés. On n’a trouvé aucun cas déterminé de changement critique 
le la personnalité, connu sous le nom de « dépression anaclitique », parmi les nourris- 
cons ayant vécu dans un institut. L’atmosphére émotive et mentale était en général 

trés bonne dans les pouponniéres et le nombre moyen de nourrissons par infirmiére ne 


dépassait pas trois. 


Studien tiber Miitterentzug in Sduglingsheimen. 

Die entwicklungsmiassigen und emotionellen Reaktionen einer Gruppe von Séug- 
ingen, die bis zum ersten Lebensjahr fortlaufend von privaten Pflegemiittern (Pflege- 
<inder) betreut wurden, sind verglichen worden mit 1) Séuglingen, die, ebenfalls bis 
zum ersten Lebensjahr, in Kinderheimen versorgt wurden und 2) einer anderen Gruppe 
von Séuglingen, die, als die erst sechs Monate alt waren, von ihren natiirlichen Miittern 
getrennt und fiir eine Zeit von mindestens drei Monaten in Siéiuglingsheimen unter- 
gebracht wurden. Der Unterschied zwischen den Pflegekindern und den Heimkindern 
war statistisch bemerkenswert. Dieser Unterschied ist jedoch keineswegs so gross, 
wie es z. B. von Sprrz berichtet wird. Die emotionelle Stabilitaét war bei den Sauglingen 
am geringsten, die, nachdem sie einige Zeit mit ihren Miittern zusammen gewesen 
waren, dieser Beziehung allméhlich beraubt wurden. Kein deutlicher Fall von kritischer 
Persénlichkeitsverénderung, bekannt als anaklitische Depression, wurde unter den 
Heimkindern entdeckt. Im allgemeinen war die emotionelle und geistige Atmosphire 
in den Séiuglingsheimen sehr gut und die Durchschnittszahl der Kinder pro Schwester 
betrug im Héchstfall drei. 


Ll efecto del alejamiento de la madre en nitios aislados. 


Se estudié el desarrollo y las reacciones emocionales de un grupo de nifos que hasta 
la edad de un ajio fueron cuidados en casas de familia comparandolo con: 1) nifos 
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12 GUNNAR KLACKENBERG 


que también hasta la edad de un afio fueron vigilados en “infant homes’’; 2) otro 
que recién a los seis meses de edad fueron separados de sus madres bioldégicas y cuida 
dos en “infant homes” por periodos no menores de tres meses. La diferencia entre lo 
nifos cuidados en casas de familia y los de “‘infant homes’’ fué de significacién estadi 
stica aunque esta diferencia no fué tan grande como la comunicada por SPITtz po 
ejemplo. La estabilidad y la emotividad fué mas baja en los ninos que después de habe 
estado en contacto con sus madres durante un cierto tiempo, fueron separados de ellas 
No se encontro6, en ningtin caso, cambios criticos de la personalidad conocidos com« 
“anaclitic depression” entre los ninos que vivieron en instituciones. En general, k 
atmosfera emocional y mental en los casos provenientes de “infant homes’”’ fué muy 
buena no pasando de tres el ntimero de lactantes por enfermera. 
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Blood Gas Determinations on Premature Infants 


I. Investigations of Premature Infants without Respiratory 
Complications 


by WILHELM BLYSTAD 


An extensive literature has grown up concerning the respiratory com- 
jlications of the premature infant. In spite of this, the number of well- 
established facts is still relatively small. 

Through blood gas determinations the author has made an attempt to 
clarify the respiratory situation in a number of premature infants. The 
study includes examination of 9 infants without any respiratory difficulties 
and of 12 infants who were in serious respiratory distress. 

This publication is the first of a series of three. Here, the laboratory 
nethods are described, and the results obtained on premature infants 
without any respiratory complications are reported. 

Earlier investigations indicate that premature infants, in cases without 
neonatal complications, probably do not suffer from severe respiratory 
insufficiency. The arterial oxygen saturation seems to differ very little 
from normal values for adults (GRAHAM and co-workers, Jonxis). The 
acid-base conditions in a large number of premature infants have been in- 
vestigated by REARDON and co-workers. The average CO, tension in this 
material was 38 mm Hg, which does not differ much from that of normal 
adults. The results showed a relatively wide spread, however, and in 10 
per cent of the cases a respiratory acidosis was present. 

This study on normal prematures represents a re-investigation of the 
problem, in which a somewhat different laboratory method has been em- 
ployed. It is, besides, a necessary basis for evaluating the displacements in 
the values which are seen in premature infants suffering from severe re- 


spiratory complications. 
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Laboratory Methods 


Cutaneous blood obtained by heel puncture, 0.22 ml in volume, was employed in 
the analyses. Determinations of the CO, tensions were made by using a modification 
of the method described by RiLEey and co-workers. Part of the same blood sampl: 
was transferred to a centrifuge tube, for subsequent centrifuging and determinatio: 
of the plasma CO, content. In this case a modification of the method described by 
RovuUGHTON and SCHOLANDER was employed. From the values for CO, tension an 
plasma CO, content thus obtained, blood pH values were read on Van Slyke’s nomo 
gram (PETERS and VAN SLYKE 1931). 

Sampling.—A temporary cover was constructed for the Armstrong incubator i 
order to make it possible to carry out the sampling without discontinuing oxyge1 
administration (Fig. 1). This cover shelters about half of the opening of the incubator 
and from its free end the plastic material continues as a curtain to the bottom of thx 
incubator. The infant can remain in the incubator, in a sort, of tent, and there is suf 
ficient space for his leg to be brought out into the uncovered part for the sampling. 
The plastic cover can be put into place by slightly opening the cover of the incubator 

The infant should be left as quiet as possible until the heel puncture can be carrie: 
out. In this study the first two drops of blood following the puncture were dried away 
The blood was then collected with a pipette without delay, in order to avoid the forma 
tion of large drops and to prevent smearing of the blood. As soon as the desired blood 
volume, about 0.22 ml was obtained, the sample was transferred to a Roughton- 
Scholander (R-S) syringe. 

Determination of the CO, and O, tensions.—These determinations were carried out by 
equilibrating the blood with a small gas bubble and analyzing the gases in an R-S 
syringe. The dead space of the syringe had previously been filled with mercury, and a 
small amount of heparin-fluoride mixture had been drawn in. The fluoride content 
gave a concentration in the sample of about 0.10 per cent. When the blood sample 
was being introduced the last 10 per cent was left in the capillary of the syringe. This 
part of the sample, together with most of the mercury, was then removed. Only a 
little of the mercury was left in the capillary as a gas lock for the sample. 

The gas mixture employed in the equilibration was kept in a metal container in 
compressed form. The composition has been: 5.8 per cent CO., 9.2 per cent O,, and 85 
per cent N,. The mixture was transferred to the syringe by a rubber bladder, connected 
to a pipette. The ratio of the volume of the gas bubble to that of the sample was 1 : 15.4. 
After the introduction of the small gas bubble the sample was again sealed with mer- 
cury. Fig. 1 shows the situation in the syringe at the beginning of the equilibration. 

The R-S syringe was then placed in a water bath of 38°C for 8 minutes’ rotation, 
after which a part of the sample, 0.12—0.15 ml was transferred to a small centrifuge 
tube by means of a pipette. The operation of the introduction of the sample was here 
reversed. The blood was collected under mineral oil and chilled for subsequent deter- 
mination of the CO, content in plasma. 


a 


Cc D E 


Fig. 1. The situation in the Roughton-Scholander syringe at the onset of the equilibration. 
A, gas bubble; B, blood sample; C, mercury lock; D, air; E, physiologic NaCl solution. 
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Determination of the composition of the gas bubble was then carried out by meas- 
uring the volume of the bubble before and after the absorption of the contents of 
CO, and O, respectively. A solution of 4 per cent NaOH was employed for the absorp- 
tion of CO,. A pyrogallol solution was employed for the O, absorption. 

The partial pressure of the gasses was computed on the basis of their percentage 
concentration in the bubble and the atmospheric pressure. 

For this method, it is necessary that the gas tensions of the blood should not change 
significantly during the equilibration. The quantity of blood should be large in pro- 
portion to the volume of the bubble, and the difference between the tensions should 
be small at the outset of the equilibration. In the present determinations the blood 
s.mple was small, and the latter’s ratio to the volume of the gas bubble was conse- 
q tently relatively small, i.e. 15.4: 1. 

Changes in the CO, tension of the blood caused by uptake of small amounts of CO, 
cin be computed by means of the dissociation curve of the blood for CO, (CHRISTIAN- 
son and co-workers). A change in the CO, tension of the bubble of 7 mm Hg during 
tie equilibration will give a change in the tension of the blood of a little less than 0.2 
nim Hg. For instance, if the tension in the blood is as high as 80 mm Hg, the analysis 
siould give an inaccuracy of about 1 mm Hg. 

The CO, tension of the blood will also be affected by changes in the O, content 
caused by the equilibration. The dissociation curve for CO, is dependent on the O, 
suturation of the blood. The actual changes in the CO, tension would, however, be 
very slight here. Furthermore, in patients suffering from a respiratory insufficiency 
an increase of the CO, tension will mostly occur in connection with a decrease of the 
©, tension. The two factors will thus tend to compensate each other. 

The changes in the CO, tension caused by the equilibration should therefore be 
slight, and should only to a small extent influence the results. This was confirmed by a 
comparison between the results obtained by equilibration and the indirectly deter- 
mined CO, tension. In the indirect method the blood pH was determined with a pH 
meter, and Van Slyke’s apparatus was employed for the analysis of the plasma CO, 
content. Readings of the CO, tension have then been made from Van Slyke’s nomo- 
gram. 

The results for the O, tension will, however, be far from accurate when the O, 
tension is high. The volume of the bubble will be too large in proportion to the quan- 
tity of blood. Even a very slight exchange of gas between the bubble and the blood 
will here cause considerable alterations in the tension of the blood. When the O, 
saturation comes down to about 90 per cent slight changes will, however, no longer 
greatly affect the O, tension. Thus when the tension of the blood is about or below the 
tension of the bubble, 65.4 mm Hg, the O, analyses should give reliable results. Ac- 
cordingly, the method should be suitable for studying conditions of hypoxemia. 


Material 


The investigations were carried out on 9 premature infants with an 
average birth weight of 1450 g. In the course of the first days of life frequent 
analyses were carried out. Later the intervals between them were longer. 
Kighty-eight analyses were performed in all, in the course of the first 10 
weeks of life. The clinical data are summarized as follows:— 
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TABLE 1 


Complications of pregnancy and birth in 9 premature infants who had no neonat:l 
respiratory complications. 


Complications Birth Initiation of 
of pregnancy complications respiration 
hemorrhage 
ture of the 
membranes 
Breech 
Extraction 
Extraction sis 


1. The birth weight ranged from 1130-1730 g, with an average of 1450 g. Three of 
the patients were twins, one was a triplet. 

2. The facts regarding the pregnancy and the delivery are shown in Table I. 

3. Significant respiratory complications were not present in any of the cases. 

4, There was no evidence indicating cerebral injury, vitium cordis, or other grave 
organic disease, except retrolental fibroplasia, which occurred in three of the cases. 

5. The colour was satisfactory with the usual O, administration. The respiration 
seemed unaffected, though somewhat shallow at times, and in all the cases it was more 
or less irregular. 

6. During the first days of life a physical examination of the lungs showed transient 
‘fine rales, especially on deep inspirations. However, no marked physical changes were 
noted. 

7. In five of the premature infants there occurred in the course of the study moderate 
symptoms of an upper respiratory infection, but the breathing remained unaffected. 
One of the patients appeared to be somewhat weaker, whereas the general condition 
of the others seemed unchanged. In one of these patients X-ray examination of the 
thorax revealed small central densities which were assumed to be atelectases. 

8. All the infants received incubator treatment. Oxygen was administered during 
a fairly long period, varying from 14—27 days. Most of the time the oxygen administra- 
tion was 3 liters per minute, with a subsequent gradual reduction until the O, ac- 
ministration was discontinued. 

Five of the premature infants were given mother’s milk, with the addition of an 
amino acid preparation. Four of the infants were given cow’s milk formulae. The first 
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Fig. 2. CO, tension, plasma CO, content and pH of cutaneous blood in premature infants 
who had no neonatal respiratory complications. The samples are taken at intervals in the 
course of the first ten weeks of life. 


6 weeks they received equal parts of milk and water, with 7 per cent sugar; later, 2 
parts of milk and 1 part of water, with 5 per cent sugar. Vitamins were added in all 
cases. 

9. All the patients survived, and the general condition seemed satisfactory on 
discharge from hospital. 


Results 


The results for the CO, tensions, CO, content and pH’s are plotted on a 
Peters and Van Slyke logarithmic graph (Fig. 2). The average CO, tension 
for the entire material was 39.2 mm Hg. The individual results showed a 
relatively wide spread, ranging from 28.9-46.3 mm Hg. The average for the 
CO, content in plasma was 50.5 volumes per cent. Here, too, the spread was 
quite wide, ranging from 37.8—62.3 volumes per cent. The average for the 
blood pH was 7.36, the individual results ranging from 7.24-7.49. 

The values for the CO, content in plasma for prematures given cow’s 
milk and prematures given mother’s milk have been compared, the values 
obtained from the beginning of the second week of life to the fifth week of 
life serving as a basis for the comparison. The average for 20 determinations 
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80. 
= 
= 
= 
40) 
a Fig. 3. Oxygen tensions of cutaneous 
1 blood in premature infants who had 
no neonatal respiratory complications. 
~ Circles indicate samples obtained under 
O, administration (30-40 per cent O,). 
Dots indicate samples taken while breath- 
ing air. Results above 65 mm Hg are 
Q 20 40 60 80 
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on 4 premature infants given cow’s milk was found to be 50.3 volumes per 
cent. The corresponding value for 19 determinations on 5 prematures given 
mother’s milk was 51.6 volumes per cent; thus no difference was found be- 
tween the two groups. 

Discontinuation of the O, administration did not seem to affect the CO, 
content in plasma. Determination of the last two samples taken prior to the 
discontinuation for all the premature infants gave an average of 49.6 
volumes per cent. The corresponding value for the first two samples taken 
after the discontinuation was 52.4 volumes per cent. 

The results of the O, determinations are plotted in Fig. 3. Most of the 
samples from the first 20 days of life have been obtained during O, ad- 
ministration. These results show a relatively wide spread. About one third 
of the values are higher than the tension of the bubble, 65.4 mm Hg, while 
two thirds of the results show values ranging from 50-65 mm Hg. After the 
first 20 days of life the vast majority of the samples were obtained during 
respiration in a normal atmosphere. In these instances most of the values 
are lower than the tension in the bubble, between 50 and 65 mm Hg. The 
limitations of the method and the interpretation of the results will be dis- 
cussed later. 


Comments 


The Laboratory Methods 


It is probably impossible to obtain blood samples from small infants 
under standard respiratory conditions as the puncture will lead to some 
crying and restlessness. For this reason the samples cannot be regarded as 
directly representative of the respiratory situation before the sampling; 
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they will reflect this situation modified by the changes brought about by 
the sampling. To obtain comparable results it will therefore be important 
to reduce these changes as much as possible; further, this factor should 
vary as little as possible from one sampling to another. 

The procedure of sampling which was employed allows the infant to 
remain undisturbed in the incubator until the heel puncture was made, 
a'ter which the sampling could be carried out relatively easily, avoiding 
any delay or complications. There is no need to break off the oxygen ad- 
ministration, and the conditions do not alter greatly from time to time. It 
would be very difficult to obtain arterial or venous blood samples under 
s milar, advantageous conditions. 

Several methods for anaerobic sampling of cutaneous blood have been de- 
seribed (HyTTEN and CHERRY, PETERS and VAN SLYKE 1932). However, none 
of these was employed in the present investigations. The author’s experience 
vas that a much better blood flow was obtained if the blood was allowed to 
fow freely, without application of any object to the skin. This was found 
necessary in order to obtain regularly satisfactory cutaneous samples from 
the small premature infants. The loss of CO, caused by the sampling and 
by the further handling of the blood sample was determined. The results 
showed that the fall was relatively moderate, and indicated a correction 
factor corresponding to 1.025 for the CO, tensions, and 1.027 for the plasma 
CO, contents. 

Earlier investigations have shown that the 0, saturation of cutaneous 
blood does not differ much from that of arterial blood (LUNDSGAARD and 
M6LLER, LILLIENTHAL and co-workers, HULTGREN and Hackett). Some 
investigators have employed local application of heat to increase the arteria- 
lisation of cutaneous blood. This has not been the case in the present in- 
vestigations, as it was feared that such a procedure might cause changes 
in the acid-base balance. 

The changes in the blood gas tensions caused by the equilibration have 
been discussed above. The changes in the CO, tensions will be slight, and 
only to a small extent affect the results of the analysis. The results of the 
O, analyses will be inaccurate when the O, tensions and the O, saturations 
are high. However, when the results are lower than the tension of the 
bubble, i.e. 65 mm Hg, the values obtained should be reliable; accordingly 
the method should be applicable for studying conditions of hypoxemia. 


CO, Analyses and pH 


The average CO, tension of cutaneous blood in premature infants was 
found to lie at about the same level as that of arterial blood in adults. The 
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results agree well with those of REARDON and co-workers mentioned above, 
Judged from these average values there should be no deficiency in the CO, 
elimination of premature infants in cases without respiratory complications, 

The individual values for the CO, tensions showed a relatively wicle 
spread, however. This spread may be a product of changes in the respiratoiy 
situation caused by the sampling. It is also possible that spontaneous changes 
in the respiration are of importance here. Variations in the respiratory 
rate, rhythm, and volume are characteristic of premature infants (SMITH), 

In agreement with earlier investigations a tendency to a moderate, un- 
compensated acidosis was found (YLPP6, RArHA, BRANNING, WILSON and 
co-workers, REARDON and co-workers). This tendency was, however, less 
pronounced for the subjects concerned here than has been the case in several 
of the earlier investigations. Thus REARDON and co-workers found an 
average of 45 volumes per cent for the CO, content in plasma and 7.31 for 
the blood pH. The reason for this discrepancy may be sought in the nutri- 
tion of the infant, the sampling conditions, and the laboratory procedures. 
Once again the difficulties of evaluating the CO, conditions in small infants 
must be pointed out. The results cannot be considered as directly representa- 
tive of the situation under normal respiratory conditions, as the disturb- 
ances brought about by the sampling will assert themselves in greater or 
less degree. 

A comparison of the values for infants given cow’s milk and infants given 
mother’s milk showed no difference in regard to the acidotic tendency. The 
material was, however, somewhat small for an adequate, general evalua- 
tion. 

The metabolic acidosis in premature infants has been thought to have a 
bearing upon tissue hypoxia with an increased production of organic acids 
(RArHA). The possibility of a tissue hypoxia of this sort has, to some extent, 
been the reason for the protracted O, therapy which was formerly employed. 
It was therefore thought to be of interest to find out whether discontinua- 
tion of the O, administration would tend to accentuate the metabolic 
acidosis. The results gave no indication of this. 


The O, Analyses 


The wide spread in the values for the O, tensions will correspond to rela- 
tively small variations in the O, saturation. In most of the analyses the re- 
sults should correspond to an O, saturation of about 90 per cent; in some 
cases, a little more. In 10 analyses (17 per cent) values were found to rang? 
between 50-55 mm Hg, i.e. the saturation should lie between 85-90 per cent. 

The results indicate that the oxygenation of the blood must have been 
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relatively good in these prematures. This is in agreement with the results 
of the above-mentioned investigations by GRAHAM and co-workers and 
Jonxis. Furthermore, the present results show that the O, content of the 
cutaneous blood must have differed very little from that of the arterial 
blood. 


Summary 


Through gas analyses of cutaneous blood the author has tried to clarify the respira- 
tory situation of premature infants. This first publication deals with the laboratory 
methods and the results obtained on premature infants without severe respiratory 
complications, Cutaneous blood samples obtained by heel puncture, 0.22 ml in volume, 
were employed in the analyses. Determinations of the CO, and O, tensions were 
curried out by equilibration of the sample with a small gas bubble. The equilibration 
aiid the gas analyses were carried out in the same apparatus, a Roughton-Scholander 
s)ringe. Part of the same sample was then transferred to a small glass tube for subse- 
quent centrifuging and determination of the CO, content in plasma. Readings of the 
biood pH were made from Van Slyke’s nomogram. 

Kighty-eight determinations were carried out on 9 premature infants in the course 
of the first ten weeks after birth. The results gave no indication that a significant 
respiratory insufficiency existed in any of these cases. This conforms well with the 
results of earlier investigations on premature infants without respiratory complica- 
tions. The average values for the entire material were: CO, tension, 39.4 mm Hg; CO, 
content in plasma, 50.5 volumes per cent; blood pH, 7.36. For the O, tensions most of 
the values were about 60 mm Hg, with no values below 50 mm Hg. However, the 
individual spread was relatively wide. — 
Détermination des gaz dans le sang de nourrissons prématurés.—I. Recherches chez des 
nourrissons prématurés sans complications respiratoires. 


En analysant les gaz contenu dans le sang cutané l’auteur a tenté d’élucider le 
comportement de la respiration chez les nourrissons prématurés. Cette premiére 
publication traite des méthodes de laboratoire et les résultats obtenus chez des nour- 
rissons prématurés sans complications respiratoires graves. On s’est servi, pour les 
analyses, d’échantillons de sang cutané obtenu par piqtre au talon et comportant au 
total 0,22 ec. Des dosages de la tension du CO, et de la tension de O, ont été effectués 
en équilibrant ’échantillon avec une petite bulle gazeuse. La mise en équilibre et l’ana- 
lyse des gaz ont été faites dans le méme appareil, une seringue de Roughton-Scholan- 
der. Une partie du méme échantillon a alors été transféré dans un petit tube en verre 
pour centrifugation et dosage ultérieurs du CO, plasmatique. La lecture du pH sanguin 
s’effectuait & l’aide de nomogramme de van Slyke. Pendant les dix premiéres semaines 
aprés la naissance une série de 88 dosages ont été fait chez 9 nourrissons prématurés. 
Les résultats n’ont pas montré qu’il existait une insuffisance respiratoire marquée 
dans un de ces cas. Ceci est en concordance avec les résultats de recherches précédentes 
chez des nourrissons prématurés sans complications respiratoires. Les valeurs moyennes 
pour la série compléte étaient : tension de CO, 39,4 mm (Hg); contenu de CO, dans le 
plasma 50,5 volumes pour cent; pH sanguin 7,36. La plupart des taux de tension 
(’oxygéne oscillait aux environs de 60 mm (Hg), aucune valeur étant inférieure a 50 
mm (Hg). Les valeurs individuelles étaient cependant assez étalées. 
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Blutgasbestimmungen bei Friihgeburten. — I. Untersuchungen an Friihgeburten ohie 


Atemkomplikationen. 


Der Verf. hat versucht, durch Gasanalysen von Kapillarblut die respiratorisclie 
Situation Friihgeborener zu erkliren. Die vorliegende erste Veréffentlichung beschiif- 
tigt sich mit den Laboratoriumsmethoden und den Ergebnissen, die bei friihgeborencn 
Kindern ohne schwere Atemkomplikationen erreicht wurden. Fiir die Analysen nah n 
man Kapillarblutproben mit 0,22 ml, die durch Fersenpunktion gewonnen wurde 1. 
Bestimmungen der CO,-Spannung und der O,-Spannung sind durch Equilibraticn 
der Probe mit einer kleinen Gasblase durchgefiihrt worden. Die Equilibration urd 
die Gasanalysen sind in demselben Apparat, einer Roughton-Scholander Spritze, aus- 
gefiihrt worden. Ein Teil derselben Probe wird dann in ein kleines Reagenzglas zur 
darauf folgenden Zentrifugierung und Bestimmung des CO,-Gehaltes des Plasmiis 
iiberfiihrt. Die Bestimmung des Blut-pH erfolgte im van Slykeschen Nomogramm. 
Eine Serie von 88 Untersuchungen wurde bei 9 Friihgeburten im Laufe der ersten zehn 
Wochen nach der Geburt durchgefiihrt. Die Ergebnisse ergaben keinen Hinweis di- 
fiir, dass in irgendeinem dieser Fille eine deutliche respiratorische Insuffizienz vorlay:. 
Dies stimmt gut mit den Resultaten friiherer Untersuchungen bei Friihgeburten ohne 
Atemkomplikationen tiberein. Die Durchschnittswerte des gesamten Materials waren: 
CO,-Spannung 39,4 mm (Hg), CO,-Gehalt im Plasma 50.5 Vol %, Blut-pH 7,36. Fiir 
die O,-Spannungen lagen die meisten Werte um 60 mm (Hg), keine Werte lagen unter 
50 mm (Hg). Jedoch war die individuelle Streuungsbreite relativ weit. 


Determinacion de gases sanguineos en prematuros. — 1. Investigacion en prematuros sin 


complicaciones respiratorias. 


El autor ha tratado de aclarar la situacién respiratoria de los prematuros a través 
del andlisis de la sangre periférica. En esta primera publicacién se tratan los métodos 
de laboratorio y se comunican los hallazgos obtenidos en prematuros sin complica- 
ciones respiratorias severas. Las muestras sanguineas se obtuvieron por puncién del 
talon en todos los casos uséndose 0,22 ml. La tensién de CO, y de O, se tomaron 
equilibrando la muestra con una pequefa burbuja de aire. La equilibracién y los ana- 
lisis de gases fueron llevados a cabo con una jeringa de Roughton-Scholander. Parte 
de esta muestra fué transferida a un tubo de vidrio y centrifugada para determinar 
el CO, en el plasma. La lectura del pH sanguineo se hizo usando el nomograma de van 
Slyke. Se hicieron 88 determinaciones en 9 prematuros durante las primeras 10 se- 
manas de vida. Los resultados muestran que en ninguno de estos casos hubo insufi- 
ciencia respiratoria, lo cual esté de acuerdo con resultados obtenidos en investiga- 
ciones anteriores. Los valores medios para todo el material fueron: tensién de CO, 
39.4 mm de Hg; contenido plasmatico de CO, 50.5 vol. %; pH sanguineo 7.36. La 
mayoria de las tensiones de O, dieron valores alrededor de 60 mm Hg, no siendo nin- 
guna cifra menor de 50 mm Hg. Sin embargo, las variaciones individuales son relati- 


vamente amplias. 
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Paper Electrophoresis of Serum Proteins in Infantile Toxicosis 


by C. CHOREMIS and CH. MOSCHIDIS 


It is already well known that the elctrophoretic pattern of serum proteins 
is markedly disturbed during pathologic conditions which are characterized 
by an increased tissue destruction. Thus, Schedlowski and Scudder found 
an increase of alpha globulin in all severe inflammatory conditions, as well 
as in extensive tissue damage. They believe that the increase of the alpha 
globulin is the result of a reaction of the organism to pathologic processes, 
main feature of which is tissue destruction. Others (1, 2, 3) observed an 
increase of the alpha globulin after experimental burns, bone fractures, 
abscesses and the administration of ACTH. Koslowski, Hartmann and Voges, 
on the other hand, found that severe muscular injuries (Crush syndrome) 
produce a considerable hypoalbuminemia with an increase of the alpha and 
gamma globulins. 

The present work was undertaken for the purpose of studying the electro- 
phoretic pattern of serum proteins in toxicosis of infants during which there 
is not only a disturbance of fluid and electrolyte balance, but also tissue 
destruction. 


Material and Methods 


Altogether 30 infants with toxicosis, aged 13-12 months, except one aged 3 years, 
were studied. The cases were classified according to their severity: Group 1, comprising 8 
cases of moderate severity, and Group 2, comprising 22 severe cases. 

The history previous to the present illness was approximately the same in all cases, 
i.e. there were diarrhea and vomiting for a few days (1—7). In 12 cases fever was present. 
In 4 there were also symptoms of respiratory infection. 

All infants, except 2, were artificially fed. All of them had been full term babies with 
an average birth weight of 3000, except 3 who were prematures with a birth weight 
between 1900-2500 g. 

On admission all cases showed dehydration of a moderate to severe degree: Ii the 
Ist group of the 8 moderately dehydrated patients, the clinical findings were: pallor, 
irritability, shining and sunken eyes, dryness of the skin and lips, poor turgor, tachy- 
cardia and hypertonicity. The 22 severely dehydrated infants (2nd group) presente:|: 
pallor, sunken fontanel, sunken eyes, dryness and diminished turgor of the skin, dried 
mucus membranes, retracted abdomen, loss of weight, marked tachycardia, collapsed 
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uperficial veins, deep and sighing respirations, cold and blue extremities, lethargy and 
!:ypotonicity. 

Two infants were desperately ill with full coma; they succumbed in a few hours after 
«dmission. 

Treatment was started on admission and after the withdrawal of a sample of blood 
or electrophoretic studies and estimation of total serum protein. 

Sodium chloride 0.85 % was administered parenterally with 5 % glucose solution, 
is well as M/6 sodium lactate. Darrow solution was administered orally on the 2nd 
ind 3rd day. Plasma was not given at all, but small transfusions were administered in 

wo cases. Parenteral fluid therapy, as a rule, lasted for 24 hours, in one case 36 hours, 
ind in two cases 48 hours. Then the infants were fed with powdered skimmed milk, and 
rom the 7th-10th day with half-cream powdered milk. 

Antibiotics were given for a period of 5-8 days. The patients received mainly aureo- 
nycin, but in three cases in which aureomycin treatment was unsuccessful it was 
eplaced by erythromycin. In four cases with pulmonary involvement, treatment was 
‘tarted with penicillin-streptomycin and later replaced by aureomycin. 

Full recovery occurred on the average within 7 days in the Ist group, and within 
10 days in the 2nd group. 

The electrophoretic studies of serum were performed in barbiturate (veronal) buffer 
at PH°8.6 and ionic strength 0.1, using the Elphor H Electrophoretic instrument of 
Bender and Hobein. The paper strips were stained with saturated solution of amido- 
schwartz 10 B in Methyl! Alcohol and acetic acid (9:1). We used Whatman No. | filter 
paper. 

Total serum protein was determined by the Colorimetric Phenol Method of Folin 
and Ciocalteau, using the Leitz Photo-Electric Colorimeter. 


The electrophoretic pattern was studied (1) on admission, before treatment 
was started (in all cases); (2) 8 days after admission (in 28 cases out of 30); 
(3) 15 days after admission (in 15 cases out of 30). 

In addition to the electrophoretic studies, total serum proteins were esti- 


mated. 


Results 


Group 1 (toxicosis of moderate severity) included 5 infants aged 14-3 
months and 3 infants aged 64-8 months. 

On admission (before treatment was started) an increase of «,-globulin 
was observed in all cases, highest 14.6 % (0.90 gm %), average 13.8 % (0.85 
gm %), and a decrease of albumin, lower limit 44.7 % (2.68 gm %), average 
51.9 % (3.11 gm %). In 6 cases «,-globulin was elevated, highest 7.7 % (0.48 
gm %), average 6.4 % (0.39 gm %). In two infants aged 64 and 7 months 
respectively an increase of gamma globulin was observed, average 23.5% 
(1.46 gm %). Beta globulin fluctuated within normal values. 

Total protein was above the normal level in 3 patients (average 6.63 gm %) 
and in the remaining 5 infants it was normal (average 5.80 gm %). 
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Albumin a,-glob. a,glob. y-globulin 
60.6 % 3.9% 103% 121% 13.1% 


Total protein 


6.259% 
Electrophoretic pattern in a 4 month old normal infant 
Albumin ,-glob. ,-glob. b-glob. y-globulin 
46.3% 7.3% 2.7% 108% 13.9% 
Total protein 
7.109% 


Electrophoretic pattern in a 4 month old infant with severe 
toxicosis 


Fig. 1. 


On the 8th day after admission in 4 cases, a slight decrease of «,- and a,- 
globulins was noted, as well as a slight increase of albumin, while in 4 others, 
values of «, and «, were unchanged and albumin revealed a further mild 
decrease. Beta and gamma globulins remained on the same levels. 

Total protein values were on the low side (average 5.52 gm °%) in all cases. 

Average values of cases of this group are compared with values of normal 
infants in Table 1. 

Group 2 (severe toxicosis) included 8 infants aged 13-3 months, 9 aged 
4-6 months, 4 aged 93-12 months, and one child 36 months old. 

On admission (before therapy was started) a considerable increase of 
&o-globulin was noted in all cases, highest 21.7 % (1.45 gm %), average 16.9 % 
(1.12 gm %) and a decrease of albumin, lowest 41.7 % (2.79 gm %), average 
49.0 % (3.28 gm %). The «,-globulin was found to be elevated in 13 cases, 
highest 8.5 % (0.58 gm %), average 6.8 % (0.43 gm %). Beta globulin was 
within normal limits. Finally gamma globulin was markedly elevated in 3 
cases, average 22.5 % (1.37 gm %) and diminished in 8 additional patients, 
average 11.1 % (0.75 gm %). 

Values of total proteins in 15 cases were above the normal levels (average 
7.19 gm %), in 3 cases they were found to be within normal limits (average 
6.15 gm %), and in 4 additional cases they were subnormal (average 5.40 
gm %). 

On the 8th day after admission «,- and « -globulins decreased somewhat, 
average of «,-globulin 5.8 % (0.33 gm %) and of «,-globulin 14.4 % (0.85 
gm %). Albumin in most cases remained unchanged or decreased further. 
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Beta globulin revealed no changes, while gamma globulin was elevated 
occasionally (4 cases) above normal levels. 

The amount of total proteins was on the low side (average 5.78 gm %) 
i all cases. 

On the 15th day after admission the albumin value increased, average 55.9%, 
(3.30 gm %). a,- and beta-globulins were within the normal levels, while 
«globulin was above normal, average 12.8 % (0.74 gm %). Finally gamma 
¢lobulin, irrespective of the original value and the slight increase around the 
‘th day of treatment, was found to fluctuate within normal limits. In two 
cases gamma globulin remained elevated on the 15th day. 

Total protein values were on the low side in all cases (mean 5.87 gm %). 

Thus, by the end of the 2nd week, «,-globulin remained slightly elevated 
ind the albumin lagged in its restoration, while values of the remaining glo- 
ulin fractions, in most cases, were found to fluctuate around normal levels. 

Average values of cases of this group are compared with values of normal 
infants in Table 2. 


Discussion 


The study of serum proteins by paper electrophoresis in 30 infants suffer- 
ing from toxicosis (severe diarrhea) reveals that the extent of the electro- 
phoretic changes is proportional to the severity of the clinical picture. 

During the acute stage of this syndrome there is a moderate or marked 
increase of the alpha globulin, especially of the «, fraction, and a decrease 
of the albumin. In a few cases the gamma globulin was also elevated. 

During recovery (8th day and 15th day) the electrophoretic diagram shows 
a fall of alpha globulin and a rise of albumin; the electrophoretic pattern, 
however, does not return to normal until after the 8th day in moderately 
severe cases, and after the 15th day in the very severe ones. This is an indica- 
tion that the electrophoretic changes are a result of the increased catabolism 
present in acute dehydration which, as already known, continues to take 
place after the subsidence of the clinical symptoms of dehydration. 

The lack of a considerable hyperproteinemia during the acute stage, de- 
spite the obvious clinical signs of dehydration is probably due to the fact 
that the effect of dehydration is counterbalanced by (1) an increased toxic 
breakdown of protein, (2) a defective protein synthesis and (3) a hunger 
hypoproteinemia (ref. 5). Lastly, a mechanism similar to surgical shock 
seems to occur in severe cases, during which protein escapes to the tissues 
due to increased permeability of capillary membranes. As a result of this, 
serum protein not only does not rise, but occasionally reaches subnormal 
levels (5). 
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During recovery the absolute amount of total protein decreases as a rule. 
Since the absolute values are lower than in normal infants, we must adm t 
that besides hydration other factors such as continued increased catabolisn , 
defective protein synthesis and inadequate protein intake are needed t> 
explain this low protein level. 


Summary 


The electrophoretic pattern of serum proteins has been studied in 30 infants sufferin z 
from toxicosis. During the stage of acute dehydration the main changes were a moc - 
erate or marked increase of alpha globulin, particularly of the «, fraction and a decreas» 
of albumin. In some cases there was also an increase of the gamma globulin. Durin z 
recovery the alpha globulin decreases while albumin increases. However, the return 
to normal of the electrophoretic pattern is not always achieved when clinical recovery 
occurs. The absolute amounts of total serum proteins have also been estimated ani 
their significance has been discussed. 


Electrophorése sur papier des protéines du sérum au cours de la toxicose. 


L’aspect électrophorétique des protéines du sérum a été étudié chez 30 enfants 
présentant une toxicose. Au cours de la période de déshydratation aigiie, on a pu noter 
une augmentation nette des alphaglobulines (en particulier la fraction alpha 2), et une 
diminution de ’albumine. Dans quelques cas, on a pu noter aussi une augmentation 
des gammaglobulines. La diminution des alphaglobulines, et ’augmentation de l’albu- 
mine est survenue avec la guérison. Néanmoins, le retour a la normale de la courbe 
d’électrophorése n’est pas toujours achevé au moment de la guérison clinique. 


Papierelektrophorese von Serum-Protein bei Sduglingstoxikose. 


Die Elektrophoresebefunde von Serumproteinen sind bei 30 an Toxikose leidenden 
Sauglingen untersucht worden. Wihrend des Stadiums der akuten Dehydration waren 
die Hauptverinderungen eine miissige oder ausgepragte Zunahme des Alpha-Globulins 
insbesondere der a.-Fraktion und eine Abnahme des Albumins. In einigen Fallen be 
stand auch eine Zunahme des Gamma-Globulins. Wahrend der Genesung nimmt das 
Alpha-Globulin ab, wahrend das Albumin ansteigt. Jedoch ist der Riickgang zum no1 
malen elektrophoretischen Bild nicht immer vollendet wenn die klinische Genesung: 


eintritt. 


Electroforesis en papel de las proteinas séricas en la toxicosis. 


Se estudiaron las imagenes electroforéticas de las proteinas séricas en 30 lactantes 
afectos de toxicosis. Durante el periodo de deshidratacién aguda, los cambios mas no 
tables fueron un moderado 0 marcado aumento de la alfa globulina, especialmente d: 
alfa 2. Durante la convalecencia, la fraccién alfa globulina disminuy6 mientras au 
mentaba la albimina. Sin embargo, la vuelta a la imagen electroforética normal n« 
siempre es completa al ocurrir, la mejoria clinica. 
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Karolinska Institutet, Stockholm, Sweden. 


Postoperative Studies of Pulmonary Stenosis without 


Aortic Overriding 
by G. EKSTROM, A. LUNDBERG and T. MOLLER 


Pulmonary stenosis constitutes almost 10 per cent of all congenital 
cardiac anomalies (1). At Kronprinsessan Lovisas Barnsjukhus in Stock- 
holm congenital pulmonary stenosis without overriding of the aorta has 
been diagnosed by heart catheterization in about 100 children since 1947 
(2). 

This report is confined to cases with systolic pulmonary arterial pressure 
about 20-25 mm Hg and systolic right ventricular pressure at least 10 mm 
higher. In 69 children the right ventricular pressure exceeded 35 mm Hg, a 
reading which excludes doubtful borderline cases. 

The clinical material is grouped into children with isolated pulmonary 
stenosis and those in which a septal defect was also present (Table 1). Cases 
with overriding of the aorta (tetralogy of Fallot) were not included. The first 
group was twice as large as the second. The sex distribution was similar in 
both groups. Five of the 45 children with isolated pulmonary stenosis and 
11 of the 24 with a coexistent septal defect underwent operation. 

Pulmonary stenosis may be valvular or infundibular in type. Mixed 
forms also occur. In order to force the blood beyond the stenosed channel! 
and out into the pulmonary artery the pressure in the right ventricle mus 
rise. In severe pulmonic stenosis with intact interventricular septum the 
right ventricular pressure is very high, considerably higher than that in the 
left ventricle. Frequently it exceeds 150-200 mm Hg. If a septal defect i: 
also present, however, it acts as a safety valve to the left ventricle, thus 
reducing the right ventricular pressure. Because of the right-to-left venou 
shunt through the septal defect such children are cyanotic. 

Children with moderately severe pulmonary stenosis have remarkabl: 
few symptoms. With severe stenosis and rising age there is an obviou: 
diminution of physical capacity. If the pressure gradient between the righ 
ventricle and the pulmonary artery is considerable, children with pulmonar: 
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TABLE 1 


Clinical material. 


N Total 
Pulmonary stenosis 
treatment] surgery 
3 
Combined with septal defect . . 11 13 12 12 


3 33 (48%); 236 (52%); total 69. 


st: nosis and fairly large septal defects are more disabled than children with 
is. lated pulmonary stenosis. 

[he degree of stenosis was classified as mild, moderate, severe and very 
severe. This classification was based on the right ventricular hypertension 
(lable 2). As expected, only a few of the children in the first group had 
re luced physical capacity or dyspnea. All of the children with severe stenosis 
had symptoms. Cyanosis does not occur in isolated pulmonic stenosis ex- 
cept in severe cases with cardiac decompensation. One of the children with 
moderate isolated stenosis was cyanotic. (It is probable that a septal defect 
existed which catheterization failed to reveal.) 

All the children showed normal somatic development. In all but three the 
height and weight lay within the normal limits for Swedish children (3). In 
these three the measurements were somewhat above the variation limits. 

The physical sign to which the greatest importance is attached is a coarse 
systolic murmur, best heard over the second left interspace. The second 
heart sound generally is weak. In 78 per cent of these children the systolic 
murmur was so loud that it could be felt as a thrill. Voussure was present in 
17 per cent of the series. 

The electrocardiographic records invariably showed signs of right cardiac 
hypertrophy when the right ventricular pressure exceeded 75 mm Hg. 

The roentgenograms in most cases showed insignificant, if any, increase 
in cardiac volume. The configuration, on the other hand, displayed en- 
largment of the right ventricle in proportion to the severity of the stenosis. 
Also parallel with the stenosis were signs of impaired pulmonary circulation. 

Heart catheterization was performed in all 69 children. Right ventricular 
pressure higher than 100 mm Hg was considered to indicate operation, even 
in asymptomatic cases. It has been observed that symptoms may commence 
abruptly and within a short time intensify until decompensation occurs. 
Operation was performed in a few children with severe symptoms and 
right ventricular pressure of 80-100 mm Hg. 
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TABLE 2 
Anamnestic findings. 


The figures in brackets denote the total number of children in each group. 


Cyanosis 

Right ventricular = 

pressure No. of cases Isolated pul-| Pulmona:y 

capacity or 

mm Hg monary _ {stenosis + s»p 

stenosis tal defect 

(35-75) Mild stenosis... . . 34 8 0 (24) 1 (10) 
(75-150) Moderate stenosis. . . 28 18 1 (20) 3 (8) 
(150-225) Severe stenosis . . . 5 5 0 () 2 (4) 
(>225) Very severe stenosis . 2 2 0 (1) i: () 


In infundibular stenosis the surgical technique is more difficult and the 
results more doubtful than in valvular stenosis. It is therefore very im- 
portant to determine the type of stenosis prior to operation. For this reason 
we performed selective angiocardiography in all children for whom surgery 
was contemplated. 

The operative procedure employed was that introduced by Brock (4), in 
which the dilating instrument is passed through the right ventricle into the 
stenosed area and the obstruction relieved by incision and dilatation. In 
infundibular stenosis the object is to resect the obstruction in the right 
ventricle. This dilatation of stenosed valves or resection of infundibular 
anomalies facilitates the passage of blood from the right ventricle to the 
pulmonary artery. Where there is a venous shunt through a septal defect, 
the shunt may diminish or cease, depending on the reduction of right 
ventricular pressure. Preoperatively present cyanosis then decreases or 
disappears. 

To date there have been no operative deaths in our series. 

In postoperative follow-wp of patients with pulmonic stenosis the most 
reliable criterion of improvement is a fall in the right ventricular pressure. 
Ten of the 16 children submitted to surgery have since undergone heart 
catheterization. 

The right ventricular pressures before and after operation are shown in 
Fig. 1. The preoperative pressure is represented by the total height of the 
column and the postoperative by the shadowed portion. The cases are ar- 
ranged chronologically. The line at 30 mm Hg marks the upper limit of 
normal systolic pressure in the right ventricle. The line at 100 mm Eg 
shows the pressure above which operation was considered to be indicated. 
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LZ Fig. 1. Pressures in the right ventricle 
0 F243 before and after operation. 
YEAR OF OPERATION 1951 1953 se 


Improvement was registered in all cases. The percentage reduction of 
pressure is stated in the columns. In two children the pressure fall was 
pronounced and in most of the others the postoperative readings were ap- 
proximately half the preoperative. The result in Case 3 was unsatisfactory 
and re-operation is planned. This was the only case in which the right 
ventricular pressure after surgery was still above that accepted as indi- 
cating such intervention. 

The postoperative changes are presented in Table 3. Improvement is 
marked +. Twelve of the 16 surgically treated children were readmitted to 
hospital for follow-up examination. In one case, however, the parents 
refused permission for heart catheterization. In another the right ventric- 
ular pressure could not be registered because of technical difficulties during 
catheterization. The pulmonary artery was not reached in postoperative 
catheterization of Cases 5 and 6. Table 3 also states whether the pulmonary 
stenosis was isolated or combined with septal defect. In Case 6 there was 
both infundibular and valvular stenosis. The postoperative observation 
period ranged from three weeks to more than three years. The physical 
capacity was improved in practically all the children. This aspect of the 
results was difficult to evaluate in one child (Case 8), who had been kept 
almost immobile at home for the six weeks following discharge from hospi- 
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TABLE 3 


Postoperative findings in children treated for pulmonary stenosis. 


Isolated Altered |Pressure gradie it 
Age at jor “‘com- prove! Altered rigth hy-|rigth ventricle 
A jrative ob-| ment in 
o &€ opera- | bined servation | physical | @UT™mur | Pertro- pulm. artery 
a § tion malfor- in PCG | phy in | Postoperativ 

Be. 2 13 comb. 3.w ++ 0 0 47 

2 5 comb. 33/12 0D 97 
3J.N. 3 11 comb. 10/45 + 0 0 28 
4L.B. 8 comb. 0 + 51 

6 3 13 comb. 0 
74. B. ¢ 11 isol. 6w + + 0D 0 81 
8 R. B. 3 5 isol. 6w (0) si 0 84 
BK. 12 comb. 6w + 0 46 
10 LJ. 11 comb. 5w + 0 52 
L. W.¢ 4 comb. + + + + 


tal. The improved somatic status tallied well with the postoperative cathe- 
terization findings. 

The systolic murmur was recorded by calibrated phonocardiography (5) 
before and after operation. No significant alteration of amplitude was 
noted. In a few cases the postoperative amplitude of the murmur was 
diminished in the latter half of systole. 

In two children a diastolic murmur (= D) was heard after operation 
(Cases 2 and 7), probably a sign of insufficiency of the pulmonic valves. 
There was no definite change in the weak second heart sound. Doubling of 
the sound also persisted after operation. This phenomenon is considered to 
be caused by retarded closure of the pulmonic valves (6). 

Postoperative electrocardiography showed reduced hypertrophy of the 
right heart in almost half of the children. Such a reduction will probably be 
demonstrable in the remaining children when sufficient time has elapsed. 

The difference between the right ventricular and pulmonary arterie! 
pressures is a measure of the severity of the stenosis. This difference was less 
after operation. The percentage diminution of the pressure gradient is 
reported in the last column of Table 3. The children with the highest right 
ventricular pressures prior to operation showed the greatest postoperativ > 
improvement in this respect. 
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Electrocardiogram 


Before operation. 


rt 
| 

7 


2. Y. L. 2 3 3/,. years after operation. 


| 


The cardiac roentgenograms showed strikingly little change after operation. 
In the cases with the longest observation period the cardiac volume de- 
creased somewhat while the configuration remained unaltered. 

The peripheral oxygen saturation during exercise and at rest was meas- 
ured before and after operation in most of the children. The greatest im- 
provements were seen in cases with a coexistent septal defect. This was 
probably due to reduction or cessation of the right-to-left shunt through 
the defect. 

The postoperative electrocardiogram in Fig. 2 shows considerably de- 
creased right cardiac hypertrophy and a tendency to normalization of the 
right axis deviation. 
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Phonocardiogram 


Before operation. 
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Fig. 3. 


Phonocardiographic tracings after operation (Fig. 3) showed diminution 
and abbreviation of the systolic murmur in a few cases. The doubled and 
weak second sound was unchanged. 

Selective angiocardiography was performed in Case 4 before and after 
operation. The catheter was introduced into the right ventricle. The dye 
injected through the catheter revealed narrowing of the pulmonary ostium, 
through which a thin jet of dye passed to the pulmonary artery. After 
operation the channel was decidedly wider. In this patient the right ventric- 
ular pressure decreased by 43 per cent. 
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Selective angiocardiography 


Fig. 4. a Before operation. 6 After operation. 


- 
a 
| 
ay ‘ 
b 4 
id 
r 
e q 


40 G. EKSTROM ET AL. 


2 
3 z 
- e 
$ 323 
E ere 
= @ 
| | || 
| 
150 
> 
4 | 
100 } 
bed 
= 
a 
2/10 195% 
200 50 | 
150 18/11 1954 
ot : 
50 
13°° hours 17° time 
Fig. 5 


Catheterization during Operation 


Continuous intracardiac pressure measurements were made during the 
operation in five cases. The catheter was passed into the right ventricle 
before the induction of anesthesia and was not removed until the patient 
had begun to recover consciousness. It was thus possible to record the 
intracardiac pressures during all phases of the operation (Fig. 5). In this 
diagram the ordinate shows the pressure in mm Hg and the abscissa the 
time. The thick lines signify the systolic and diastolic pressures in the right 
ventricle. The obliquely shaded area represents the amplitude of the per'- 
pheral blood pressure. The heart rate is recorded. The shaded rectang'e 
shows the pressure in the pulmonary artery measured through a catheter 
directed by the surgeon into this vessel via the right ventricle. The pres- 
sures at heart catheterization five weeks after the operation are presente! 
on the right of the figure. 

The pressure measurements during operation in these cases are in goo | 
conformity with the findings of other workers (7, 8, 9, 10). The continuots 
pressure registration, however, indicated more clearly than occasioni| 
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rerdings obtained by cardiac puncture during the course of the operation 
that the results of surgery cannot be judged from such measurements. 
Accurate assessment of the results can be made only by comparing the pres- 
sues in the right ventricle and the pulmonary artery under basal conditions 
before and some time after surgery. The disturbance of the hemodynamic 
ec uilibrium entailed by an intervention of such magnitude is reflected in 
th» pressure variations which occurred independently of valvulotomy. 


Summary 


‘ive of 45 children with isolated pulmonary valvular stenosis underwent surgical 
tr atment and 11 of 24 with a coexistent septal defect. Cases of Fallot’s tetralogy were 
n ineluded. One patient had infundibular stenosis in addition to the valvular stenosis. 

Jperation was performed ad modum Brock. Rapid subjective and objective im- 
pi »vement was recorded. Follow-up studies showed good results, in conformity with 
the findings of other writers (9, 11, 12, 13, 14, 15, 16). 

rransarterial valvulotomy during hypothermia according to SwAN seems to give 
po rticularly encouraging results in this condition (8). 

In most cases the postoperative observation period was relatively short. Continuous 
rezistration of right ventricular pressures during operation provided interesting data. 


tiude post-opératoire de la sténose pulmonaire sans chevauchement de lVaorte. 
t t le la st tdel 


Cing enfants sur 45 présentant une sténose valvulaire pulmonaire isolée et onze 
enfants sur 24 présentant un défaut du septum concomitant, ont subi un traitement 
chirurgica]. Des cas de tétralogie de Fallot n’ont pas été inclus. Un patient avait une 
st¢nose infundibulaire s’ajoutant 4 la sténose valvulaire. On a opéré suivant la tech- 
nique de Brock. Une amélioration subjective et objective rapide a été notée. Une 
étude de l’évolution ultérieure a montré de bons résultats, conformément aux résul- 
tats obtenus par d’autres auteurs. La valvulotomie transartérielle effectuée en état. 
dhypothermie suivant la méthode de Swan, semble donner dans cette affection des 
résultats particuliérement encourageants. Dans la plupart des cas la durée d’observa- 
tion post-opératoire était relativement courte. L’enregistrement continu des pressions 
ventriculaires droites pendant lopération a fourni des renseignements intéressants. 


Postoperative Studien von Pulmonalstenose ohne reitende Aorta. 


Fiinf von 45 Kindern mit isolierter valvulirer Pulmonalstenose wurden chirurgi- 
scher Behandlung unterzogen und 11 von 24 mit einem gleichzeitig bestehenden Sep- 
tumdefekt. Falle von Fallotscher Tetralogie wurden nicht mit einbezogen. Ein Pa- 
tient hatte ausser der Valvularstenose eine Infundibularstenose. Die Operation wurde 
nach der Methode von Brock durchgefiihrt. Schnelle subjektive und objektive Besse- 
rung konnte verzeichnet werden. Nachuntersuchungen zeigten in Ubereinstimmung 
mit den Ergebnissen anderer Verfasser gute Resultate. Transarterielle Valvulotomie 
unter Hypothermie nach Swan scheint bei diesem Zustand besonders ermutigende 
Kirfolge zu ergeben. In den meisten Fallen war die postoperative Beobachtungszeit 
verhaltnismiissig kurz. Fortlaufende Druckmessung im rechten Ventrikel waihrend der 
Operation ergab interessante Werte. 
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Estudios postoperatorios de estenosis pulmonar sin aorta cabalgando. 


Fueron operados 5 de 45 nifios con estenosis pulmonar valvular aislada y 11 de <4 
con un defeto septal coexistente. No se incluyen los casos con tetralogia de Fallo . 
Un paciente tenia estenosis infundibular que se sumaba a la estenosis valvular. Se us 5 
la téenica de Brock. Depués de la operacién se comprobé rapida mejoria objetiva 
subjetiva. Estudios posteriores mostraron buenos resultados en concordancia con 1s 
hallazgos de otros autores. Valvulotomia transarterial en el curso de hipotermia ce 
acuerdo con Swan parece dar buenos resultados en esta condicién. En la mayoria ce 
los casos el periodo de observacion postoperatorio fué relativamente corto. El registr 
de la presién ventricular derecha durante la operacién mostr6é datos interresantes. 
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Stockholm 


Experimental Approach to the Pathogenesis of Retrolental 
Fibroplasia. V. The Influence of the State of Nutrition on 


Oxygen-Induced Changes in the Mouse Kye.’ 


by BO E. HELLSTROM 


Introduction 


A number of studies have indicated that exposure to high oxygen con- 
ccntrations is an important environmental factor in the etiology of retrolen- 
tal fibroplasia (for references see GYLLENSTEN and HELLSTROM (12)). Other 
studies have failed to show such a correlation, the most recent ones by 
ZACHARIAS et al. and ENGLE et al. The preliminary report of the cooperative 
study (Krnsry et al.), however, seems to support the role of oxygen in a 
decisive way. It does not appear justifiable, on the other hand, to claim that 
oxygen is the only cause of the disease, for in some cases reported no sup- 
plemental oxygen has been given (Dancis et al., BEMBRIDGE et al., Coxon). 

No environmental factor except oxygen has been proved to be correlated 
to a higher incidence of the disease, and the studies of HEPNER & KRAUSE 
and HEpPNER indicating a high electrolyte and fluid supply as being of 
etiological importance need confirmation. It does, however, seem likely 
that the hitherto unknown metabolic process regulating both normal and 
pathological growth of retinal vessels is influenced by factors other than 
oxygen exposure. 

As for the host, there is no disagreement that prematurity is a predisposing 
factor, and according to ZACHARIAS et al. the birth weight and gestational 
age vary inversely with the incidence and severity of retrolental fibro- 
plasia. It is not understood, however, why one child develops the disease, 
while another of the same birth weight and gestational age and during the 
same environmental conditions may escape it. 


1 This study was aided by grants from the Swedish National Medical Research Council. 
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The growth of prematurely born infants with and without the disea:e 
has been studied by LuBcHENco et al. The infants in whom retrolent.l 
fibroplasia developed were the smallest babies at birth. Furthermore the y 
lost weight for a longer period of time, but as they approached maturity 
they were gaining weight at a faster rate than the standard intrauterii e 
median. Those in whom retrolental fibroplasia did not develop were larger 
at birth and were following the more gradual intrauterine curve, when the y 
reached 40 weeks of gestational age. In eight out of nine multiple pregnai.- 
cies, the smaller baby showed the more severe disease. 

Thus it seems, as was pointed out by GorRDON in the discussion of th s 
paper, that retrolental fibroplasia occurs especially among babies who aie 
small for the degree of their prematurity. 

The close resemblance between the early pathologic picture of retrolenti:l 
fibroplasia and the microscopic findings in the eyes of oxygen-expose: 
animals has been pointed out in several papers, Patz et al., ASHTON et a’. 
(1, 2), GYLLENSTEN and HELLSTROM (9, 10), GERSCHMAN ef al. In a previous 
report (GYLLENSTEN and HELLSTROM (10)) it has been shown that the oxy- 
gen-induced disease of the mouse eye occurs most frequently when newborn 
mice are exposed, the incidence rapidly falling with advancing age of the 
animals. Thus also in the experimental disease the incidence is inversely 
correlated to the maturity. 

The question as to whether nutrition and growth might influence the 
oxygen-induced disease in animals of a certain age has not been systemati- 
cally investigated. In an experimental study by MIcHAELSON et al., where 
newborn mice were exposed to 40 to 70 per cent of oxygen, a complete ab- 
sence of capillaries in the retina was noted only in underdeveloped animals. 
As was stated by the authors this finding might imply that the retina of 
underdeveloped animals is particularly sensitive to hyperoxia; or else that 
the retina and the rest of the body were comparably affected by the hyper- 
oxia. A third possibility remains to be excluded, namely that neither the 
underdevelopment nor the absence of retinal vessels was caused by the 
oxygen exposure. 

The effect of starvation to death on the histologic structure of the retin: 
in adult rabbits was studied by DELLAPoRTA who found degenerative 
changes most regularly in the nuclear layers. Nothing is stated concerning 
the influence on retinal vessels. 

The young mice exposed to concentrated oxygen in our experiment: 
previously reported (GYLLENSTEN and HELLstrROM (9, 10)) generally 
showed a somewhat slower gain in weight than corresponding contro 
animals. This was especially true of animals continuously exposed to oxyge 
for a longer period of time. 
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rhe present study was undertaken with the view of observing the in- 
fluence of the state of nutrition on the oxygen-induced disease of the mouse 
eye. Previously an inhibition of the outgrowth of retinal vessels in animals 
continuously exposed to concentrated oxygen has been reported. As men- 
ti ned above these animals showed a relatively slow gain in weight. To 
asertain that this inhibited outgrowth was not due to less nutrition per se 
the effect of starvation without oxygen exposure was also explored. 

Finally it was felt that a study along these lines might possibly aid in 
th-owing light on the complex mechanisms leading to retrolental fibro- 


plisia in premature infants. 


Material and Methods 


[he same experimental animals as in previous studies were used (black mice, stock 
C 57 BL/6, Roscoe B. Jackson Memorial Laboratory). The standard feeding, the 
m thods for the exposure to oxygen, the checking of the oxygen concentrations and 
the histologic technique were the same as previously reported (GYLLENSTEN and 
H=~ustrOM (9)). The exposure to oxygen began within 16 hours after birth. The 
oxygen concentrations were kept at 98 to 100 per cent. If the animals were supposed 
to stay in air following oxygen exposure the withdrawal took place within a few 
minutes. The newborn litters were grouped together in the way that mice from the 
same litters as the experimental animals were used as controls. The mothers of the 
young exposed to oxygen were interchanged every second day with mothers of the 
control litters. The lessened nutrition of the young was effected by separating the 
mothers from the litters every third day, and by making the group nourished by one 
mother numerically larger that the ordinary size of a litter. The ‘‘overfeeding” on the 
other hand was brought about by diminishing the same group (2 to 4 animals instead 
of the average 6 to 8). 

The following experiments were undertaken: 

Group A.—To study the influence of lessened nutrition on the normal vasculariza- 
tion and differentiation of the retina, some animals were starved as outlined above 
without any oxygen exposure and killed at 5, 10 and 15 days of age. The histologic 
picture of the retina was compared with that of some of the control animals. The 
experimental animals were weighed before being killed and the weight calculated in 
percentage of the average weight of corresponding control animals. Thirty-three 
animals survived. 

Groups B-F.—In previous investigations a duration of 5 days exposure to oxygen, 
followed by 10 days stay in air was commonly used as a “standard method’’. In the 
present study the oxygen exposure was extended to 10 days, as the normal vasculari- 
zation of the retina in these animals is completed or nearly completed at this age 
(MICHAELSON et al.). The deviations concerning the extent of vascular outgrowth in 
the experimental animals may therefore be easier to grade at this age. From previous 
experiences (GYLLENSTEN and HELLSTROM (9, 10, 11)) an inhibited outgrowth in the 
oxygen-exposed animals was to be expected. Some of the animals were killed after 
l() days subsequent stay in air to evaluate the influence of the state of nutrition on the 


vasoproliferative phase as well. 
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TABLE 1 


Mortality rates 


Mortality 
per cent 
Group A. (less mutestion) . 60 
Groups B, D and E (less nutrition and oxygen exposure 
with or without subsequent stay in air . 77 
Groups C and F (overfeeding and oxygen exposure with 
or without subsequent stay in air) ........ 38 


Group B. Less nutrition during oxygen exposure for 10 days. Seventeen animals 
survived. 

Group C. Overfeeding during oxygen exposure for 10 days. Thirteen animals sur- 
vived. 

Of the control animals 30 were killed at the age of 10 days. 

Group D. Less nutrition during 10 days oxygen exposure, but not during a subse- 
quent stay of ten days in air. Twelve animals survived. 

Group E. Less nutrition both during 10 days oxygen exposure and a subsequent 
10 day’s stay in air. Fourteen animals survived. 

Group F. Overfeeding both during 10 days oxygen exposure and a subsequent 10 
days’ stay in air. Twelve animals survived. 

Of the control animals 19 were killed at the age of 20 days. 

The mortality rate (Table 1) was considerable in all groups especially among the 
starved animals. This was due to the starvation, the general toxic effect of oxygen and 
the tendeney to cannibalism increased by the interchanging of mothers etc. The 
varying mortality rates make a statistical comparison of the data difficult. 


Results 


The lessened nutrition of the animals as brought about in the experi- 
ments led to a considerable reduction of the gain in weight with advancing 
age, reducing the weight to about half the one of the control animals. The 
influence of this lessened nutrition without oxygen exposure (Group A) on 
the differentiation of the eyes was studied. The outgrowth of vessels of the 
nerve fibre layer was retarded, but only to a slight degree, and at 15 days of 
age it had extended to the ora in 9 of 11 starved animals. In the control 
animals this had occurred already at 10 days of age (Figs. 1 and 2). The 
retardation was evident also concerning other qualities of the differenti.- 
tion of the eye, such as the separation of nuclear layers, the relative increase 
of the inner plexiform layer, the outgrowth of rods and cones, the develop- 
ment of secondary vitreous and the involution of hyaloid vessels. In adci- 
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F'g. 1. Peripheral part of the retina in a 10-day-old starved animal. Incomplete separation 
of nuclear layers and retarded outgrowth of vessels in the nerve fibre layer. ( x 225) 


Fig, 2. Peripheral part of the retina in a 10-day-old control animal. Nuclear layers separated, 
normal capillaries in the nerve fibre layer. ( x 225) 
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TABLE 2 


Influence of (1) less nutrition, (2) less nutrition + oxygen exposure and (3) overfed- 


ing + oxygen exposure on the vascularization of the nerve fibre layer in 
Animals 10 days old. 


| Mean and 
Numb range of | Degree of vascularization* Hyperp 1- 
= er weight in sia 8- 

animals fibre lay | 
Less nutrition (Group A). . 10 55 0 0 7 3 0 | 
(28-80) 
Less nutrition + oxygen ex- 17 64 17 0 0 0 0 | 
posure (Group B).... . (38-96) | 
Overfeeding + oxygen expo- 13 152 12 1 0 0 0 | 
sure (Group'C).. .. . (85-188) | 
Control animals... .. . 30 == 0 0 0 30 0 | 


* Degree of vascularization: 
0=No vessels in the nerve fibre layer. 
Vessels extending in the first third of the distance optic dise to ora. 
+ = Vessels extending in the second third of the same distance. 
+ + = Vessels extending in the last third of the same distance. 


tion, a remarkably high incidence of hemorrhages in the nerve fibre layer 
occurred among the starved animals (14 of 33). Among the control animals 
this occurred in 4 per cent. No degenerative changes of the cell elements of 
the retina were observed with the routine histologic technique used, not 
even in cases where the weight of the animals amounted to a fourth of the 
controls. The different layers of the retina showed only small irregularities, 
as was frequently found in control animals and was probably partly due to 
technical errors. ; 

The influence of the nutrition on the oxygen-induced changes of the eyes 
in animals exposed to oxygen for 10 days was studied in Groups B and ©. 
Since the development and behaviour of the retinal vessels are of speci. 
interest with regard to the early pathology of retrolental fibroplasia, these 
have been specified in Table 2, where also the finds in starved, non-oxygen 
exposed 10-day-old animals are found, for comparison. From this table it 
can be seen that the oxygen exposure causes a complete, or almost complete, 
inhibition of outgrowth of retinal vessels, irrespective of the state of nutii- 
tion. In no case was a pathological hyperplasia of the vessels of the ner e 


fibre 
visib 
ditio! 
the h 
The 
comy 
anim 
oxyg 
overt 
retin: 
Th 
expo: 
studi 
curre 
Ta bl 


pat 
10 d 
oxy 
quien 
| 
Less 
| 
| Loss 
| 
x} 
| 
| ta 
| 
Cve 
| 
| X] 
| ta 
| 
Con 


ane 


THE PATHOGENESIS OF RETROLENTAL FIBROPLASIA. V 49 


TABLE 3 


Int'uence on the vascularization of the nerve fibre layer and on the occurrence of 

pathological proliferation of retinal vessels in newborn mice exposed to oxygen for 

10 days, followed by a stay in air for 10 days through (1) less nutrition during 

oxygen exposure only, (2) less nutrition both during oxygen exposure and subse- 

qu nt stay in air, and (3) overfeeding both during oxygen exposure and subsequent 
stay in air. 


— 
| range of | Degree of vascularization* 
Number : a sia of ves- 
weight in 
of : sels of 
: per cent of 
| animals nerve 
| 0 lfibre layer 
| animals 
Loss nutrition during oxygen 12 79 0 9 3 0 12 
xposure (Group) D). . . (62-97) 
Loss nutrition during oxygen 14 38 6 8 0 i) 2 
xposure and subsequent (23-70) 
tay in air (Group E). . 
Cverfeeding during oxygen 12 105 2 7 3 0 é 
xposure and subsequent (51-153) 
stay in air (Group F). . 
Control animals... .. . 19 - 0 0 0 19 0 


* Degree of vascularization: See Table 2. 


fibre layer noted. In a few cases small bundles of endothelial cells, without 
visible lumina and probably representing angioblasts, were found. In ad- 
dition to the findings tabulated, persistence and probably proliferation of 
the hyaloid vessels occurred to the same extent among starved and overfed. 
The absence of hemorrhages in the nerve fibre layer was remarkable as 
compared to the high incidence among the starved but not oxygen-exposed 
animals. Hemorrhages in the vitreous body occurred in 4 of 17 starved and 
oxygen-exposed animals as compared to an incidence of 1 of 13 among the 
overfed. No abnormal irregularities of the layers, no atrophy or folding of the 
retina were found in either groups. 

The influence of the nutrition on the oxygen-induced changes in animals 
exposed to oxygen for 10 days, followed by a stay in air for 10 days, was 
studied in Groups D, E and F. The outgrowth of retinal vessels and the oc- 
currence of pathological proliferations from these vessels are described in 
Table 3. As has already been reported in previous papers (GYLLENSTEN and 
HELLSTROM (9, 10)) a vasoproliferous stage occurs when the animals are 
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Fig. 3. Lessened nutrition both during 10 days’ oxygen exposure and a subsequent 10 days’ 
stay in air (Group E). Persistence of hyaloid vessels, otherwise normal eye. ( * 40) 


transferred to air. From Table 3 it is clear that this vasoproliferous phase is 
influenced by the state of nutrition, especially concerning the occurrence of 
pathologic hyperplasia of retinal vessels with budding into the vitreous 
body. This was apparently depressed by continued starvation during the 
stay in air, being apparent in only 2 out of 14 animals, as compared to an 
incidence of 12 out of 12 in animals starved only during the oxygen expo- 
sure (Figs. 3-7). This difference is highly significant also from a statistical 
point of view, using MAINLAND’s exact significance tables. The mortality 
rates in these two groups were of similar magnitude. Among the overfed 
animals the incidence of pathologic hyperplasia of retinal vessels was 7 of 12. 

In addition to the changes concerning the retinal vessels, the typical 
proliferation of hyaloid vessels as described in previous papers (GYLLEN- 
STEN and HELLSTROM (9, 10)) occurred irrespective of the state of nutrition 
with hemorrhages into the vitreous body in all cases, whereas hemorrhages 
in the nerve fibre layer occurred only occasionally. A conspicuous differen:e 
between the groups was found regarding observed irregularities of retinal 
layers with folds and intermixing of nuclear layers. This was found to only a 
relatively slight degree among the animals, where starvation was continued 
during the stay in air, and where a pathologic growth of vessels in the ner ’e 
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Fig. 4. Lessened nutrition during 10 days’ oxygen exposure but not during a subsequent 

stay of 10 days in air (Group D). Persistence of hyaloid vessels, hemorrhage in the vitreous 

body, thickening of the central part of the retina with proliferous vessels in the nerve fibre 
layer and irregularities of the nuclear layers. ( * 40) 


fibre layer was also lacking (Fig. 6). A slight reduction of the thickness of 
some layers, especially the inner nuclear layer, was frequently observed, 
with no obvious relation to the state of nutrition, except for the layer of 
rods and cones. This was constantly underdeveloped in the groups where 
the animals were starved. 


Discussion 


From the above it seems clear that lessened nutrition, as might be ex- 
pected, leads to a certain delay of the differentiation of the eye, including 
the vascularization of the nerve fibre layer. This retardation of the out- 
growth of vessels is only relatively slight as compared to the inhibition oc- 
curring when newborn mice are exposed to oxygen. The frequent occur- 
rence of hemorrhages in the nerve fibre layer in the starved animals probably 
points to a capillary damage or a clotting deficiency due to some qualita- 
tive deficiency of the nutrition. Similar hemorrhages have been a common 
finding also in animals exposed to general hypoxia (GYLLENSTEN and HELL- 
STROM (11)). 
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bo 


Fig. 5. Normal eye. Control animal 20 days old. ( x 40) 


The animals transferred to air following the oxygen exposure showed 
changes of the retinal and hyaloid vessels, hemorrhages and irregularities 
of retinal layers. If the normal gain in weight was depressed by lessened 
nutrition, both during oxygen exposure and subsequent stay in air, the 
abnormal vascular hyperplasia in the nerve fibre layer was also depressed. 
It is to be noted that this starvation, although being of a degree to reduce 
the weight to less than half the normal, did not influence the proliferation 
of hyaloid vessels in these cases. 

In contrast, if the animals were allowed to regain weight at a relatively 
more rapid speed than normally during the stay in air, such an abnormal 
hyperplasia of retinal vessels occurred in all cases, that is even more fre- 
quently than in animals where the absolute gain in weight was kept above 
normal the whole time (Group F). ; 

Furthermore there seemed to be a connection between absent vascular 
hyperplasia in the nerve fibre layer and less derangement of the nucleer 
layers. Thus the histologic picture of the retina in the continuously starved 
animals (Group E) seemed relatively normal as compared to an animal 
of e.g. Group D, where starvation was discontinued on transfer to air. 

Some of the results described above are in agreement with the findings 
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4 


Fi. 6. Lessened nutrition both during 10 days’ oxygen exposure and a subsequent 10 days’ 
stay in air (Group E). No proliferous changes of vessels in the nerve fibre layer, regular nuclear 
layers. ( x 450) 


by MicHaEtson et al. who noted an inhibited vascular outgrowth in under- 
developed oxygen-exposed animals. However, there are also many dissim- 
ilarities. As these can be partly explained by the difference in oxygen con- 
centrations used, they will be discussed in another paper, where the in- 
fluence of different oxygen concentrations on the oxygen-induced changes 
of the mouse eye has been systematically explored (HELLSTROM (13)). 

The starved animals probably also sustained some degree of dehydration 
and it must be kept in mind that this could be of equal importance as the 
actual lessened nutrition. 

It has thus been shown that the oxygen-induced disease of the mouse 
eye can be influenced by the state of nutrition. There are however many 
objections against immediate analogies being drawn concerning the disease 
in premature infants. In the first place, as has been pointed out in previous 
papers, there is no identity between the experimental disease and retrolental 
fibroplasia. Secondly, the deviations from normal weight in the nutritional 
experiments described have been relatively large. 

It may however be of significance that the hyperplastic changes of retinal 
vessels in the experimental disease occurred most regularly among animals 
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Fig. 7. Lessened nutrition during 10 days’ oxygen exposure but not during a subsequent stay 
of 10 days in air (Group D). Thickened retina with proliferous changes of the vessels in the 
nerve fibre layer. ( x 450) 


starved in oxygen and rapidly gaining weight, approaching that of the 
controls, during the stay in air. It is interesting to compare this find with the 
statement by LUBCHENCO ef al., that retrolental fibroplasia occurred espe- 
cially among infants not only with low birth weight and who had a greater 
weight-fall during the neonatal period, but subsequently were regaining 
weight at a relatively fast speed. However, these clinical observations need 
confirmation. It is possible, and in that case gratifying, that a more detailed 
study of this kind may be rendered impossible through the generally adopted 
restrictions in the administration of oxygen to premature infants. 


Summary and Conclusions 


1. The influence of the state of nutrition on the vascularization and differentiation 
of the retina and on the oxygen-induced disease of the eyes in newborn mice was 
studied. 

2. In starved animals a relatively slight retardation of the outgrowth of vessels in 
the retina was found together with other signs of delayed differentiation and frequent 
hemorrhages in the nerve fibre layer. 
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8. The state of nutrition did not influence the inhibition of the outgrowth of retinal 
vessels following oxygen exposure. 

. Among animals transferred to air, following the oxygen exposure, less nutrition 
both during the stay in oxygen and in air was found to depress the pathological 
proliferation of vessels in the nerve fibre layer, whereas the proliferation of hyaloid 
vessels was uninfluenced. 

Proliferation of vessels in the nerve fibre layer was most frequently seen in ani- 
mais starved during the oxygen exposure, and with a relatively rapid gain in weight 
du ing the subsequent stay in air. 

i. The significance of these finds with regard to retrolental fibroplasia in premature 


inf ints is discussed. 


Contribution expérimentale a la pathogénie de la fibroplasie rétrolentale. V. Influence des 
con ditions de nutrition sur les modifications produites par Voxygéene sur wil de la souris. 


‘hez des animaux soumis a une restriction alimentaire, on a noté un léger retard du 
déeloppement des vaisseaux rétiniens, ainsi qu’une différentiation tardive et de fré- 
quentes hémorragies dans la couche des fibres nerveuses. Les conditions de la nutrition 
n'ont pas influencé inhibition du développement des vaisseaux rétiniens qu’entraine 
exposition & l’oxygéne. Chez des animaux d’abord soumis Poxygéne puis transférés 
al air, une diminution de la nutrition — tant au cours de l’exposition & Poxygéne qu’a 
lair — a entrainé une diminution de la prolifération pathologique des vaisseaux dans 
la couche des fibres nerveuses, alors que la prolifération des vaisseaux hylaoides n’était 
pas modifiée. La prolifération des vaisseuax dans la couche des fibres nerveuses a été 
observée plus souvent chez des animaux soumis & une restriction alimentaire au cours 
de leur séjour dans l’oxygéne, et montrant ensuite un rapide gain de poids & exposition 
a lair. La signification de ces résultats est discutée par rapport a la fibroplasie rétrolen- 


tale des prématurés. 


Exvperimenteller Beitrag zur Pathogenese der Retrolentalen Fibroplasie. V. Der Einfluss 
des Ernéhrungszustandes unter wechselnder Sauerstoffzufuhr auf das Mduseauge. 

Bei verhungerten Tieren wurde eine relativ leichte Verzégerung der Sprossung von 
Gefiissen in die Netzhaut zusammen mit anderen Zeichen einer verz6gerten Differen- 
zierung und héufigen Blutungen in der Nervenfaserschicht gefunden. Der Ernahrungs- 
zustand beeinflusste nicht die Hemmung des Wachstums der Retinageféisse, das der 
Sauerstoffzufuhr folgte. Bei Tieren, die nach Aufenthalt in Luft Sauerstoff ausgesetzt 
wurden, stellte man fest, dass reduzierte Nahrungszufuhr, wiahrend sowohl Auf- 
enthalt in Sauerstoff wie in Luft, die pathologische Proliferation der Gefisse in die 
Nervenfaserschicht verminderte, wogegen die Proliferation von hyaloiden Geféassen 
unbeeinflusst war. Die Proliferation von Gefissen in die Nervenfaserschicht wurde am 
hiiufigsten bei Tieren gesehen, die wihrend Sauerstoffaussetzung gehungert hatten und 
wiihrend des nachfolgenden Aufenthaltes in Luft relativ schnell an Gewicht zugenom- 
men hatten. Die Bedeutung dieser Befunde im Hinblick auf die retrolentale Fibroplasie 
bei Friihgeburten wird besprochen. 


Intento experimental de aclarar la patogénesis de la fibroplasia retrolental. V. Influencia 
del estado nutricional en las alteraciones provocadas por oxigeno en los ojos de rata. 


En animales hiponutridos, un retardo relativemente pequefio en el crecimiento de 
los vasos de la retina se encontré junto con otros signos de diferenciacién retardada y 
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frecuentes hemorragias en las fibras del nervio subyacente. El estado de nutricién no 
influencié la inhibicién de la proliferacién de los vasos de la retina siguiendo exp. isi- 
cién al oxigeno. En animales transferidos al aire después de la exposicién a oxige 10, 
la hiponutricién durante ambos periodos mostr6 deprimir la proliferacién de vasos e 1 ¢| 
lecho nervioso mientras no se modificaba la proliferacién de los vasos de la hialoide. En 
animales hiponutridos durante la exposicién al oxigeno y con un relativamente rap do 
aumento de peso durante la subsecuente exposicién al aire, la proliferacién de las 
fibras del lecho nervioso se vid mas frecuentemente. Se discute la significacién de 
estos hallazgos en relacién con la fibroplasia retrolental en el prematuro. 


The technical assistance by Miss INGER ALNO is gratefully acknowledged. 
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From the Children’s Hospital, University of Oslo, Norway 
(Head: Professor Leif Salomonsen) 


A Comparison of Hemoglobin and Erythrocyte Values in the 
First-born and the Second-born Twin, and in First, Second 


and Third Triplet during the Neonatal Period 


by MARTIN SEIP 


The observation was made by the author that in the first week of life the 
first-born twin (twin no. 1) frequently has lower hemoglobin and erythro- 
cyte values than his twin brother or sister (twin no. 2). We then decided to 
investigate in a series of newborn twins and triplets, whether a statistically 
significant difference in hemoglobin and erythrocyte level could be estab- 
lished between twin no. | and twin no. 2, or between triplet no. 1, triplet 
no. 2 and triplet no. 3, and, if such was the case, for how long a time after 
birth. 


The patients studied were all twins and triplets treated in the Children’s Hospital, 
University of Oslo, from the first week of life during the period Jan. 1947 to June 1955, 
and a number of twins born in the Maternity Hospital, University of Oslo during the 
months March to June 1955. Twenty-four pairs of twins and four sets of triplets are 
included. No blood disorders were found in these newborn infants which would in- 
fluence the blood picture in a different way in one twin or triplet as opposed to the 
others. Similarly no significant abnormalities of the birth mechanism were observed. 
Two pairs of twins were for particular reasons not included. They will be discussed 
below. 

The birth weights ranged from 1050 to about 3000 g, being less than 2000 g in one 
half of the cases. The course was uneventful during the period of observation in the 
great majority. However, a few infants belong‘ng to the lowest weight group developed 
asphyxia of varying degree and duration. Such complications occurred with approxi- 
mately the same frequency in the first-born and last-born twins (triplets no. 1, no. 2 
and no. 3). Five infants died in the first week of life, pulmonary complications and 
cerebral hemorrhage being the causes of death. Of these five, one was born as no. |, 
three as no. 2, and one as no. 3. 

The blood picture was in all cases recorded at least once, occasionally twice durii g 
the first week of life. The first record was sometimes made as early as 12-24 hous 
after birth, but more often somewhat later, up to six days after birth. Those infan‘s 
who were treated in the Children’s Hospital (i.e. about half of the total number, and 
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particularly those weighing 2000 g or less at birth) were then reexamined at weekly 
intervals during the stay in hospital. 

3lood for hemoglobin determinations and cell counts was taken from the heel. 
Hemoglobin was determined in per cent according to Haldane’s standard with a Sicca 
hernometer. Red cells were counted in a Buerker counting chamber. 


n 24 pairs of twins studied within six days after birth the hemoglobin 
level was higher in twin no. 2 than in twin no. 1 in 21 instances. It was the 
sa ne in both twins in two instances. In one case only, twin no. 1 showed a 
slizhtly (7 per cent) higher hemoglobin percentage. The greatest difference 
in hemoglobin level recorded during the first week of life was 30 per cent. 
The average figures were: 

Twin no. 1—121 % hemoglobin 
Twin no. 2—132 % hemoglobin 


[he red cell counts were in good agreement with the hemoglobin deter- 
minations, the following averages being found: 


Twin no. 1—5.41 mil./emm 
Twin no. 2—5.96 mil./emm 


In the four sets of triplets hemoglobin and erythrocyte values in all in- 
stances were higher in triplet no. 3 than in triplet no. 1. In triplet no. 2 the 
results were approximately as in triplet no. 1. The following averages were 
found: 

Triplet no. 1: hemoglobin 132 %, red ceils 5.13 mil./emm 
Triplet no. 2: hemoglobin 136 %, red cells 5.04 mil./emm 
Triplet no. 3: hemoglobin 144 %, red cells 5.55 mil./emm 


We may conclude that the last-born infant in a set of twins or triplets as 
a rule has higher hemoglobin and erythrocyte values than the first-born 
twin or triplet for some time after birth. Fig. 1 illustrates, for how long a 
time after birth this difference could be demonstrated in our series. It will 
be seen that in the first two weeks of life almost all hemoglobin values were 
higher in twin no. 2 (triplet no. 3) than in twin no. | (triplet no. 1). 

From two weeks of age the values for twin no. 2 are distributed with al- 
most the same frequency on either side of the values for twin no. 1. 

The described difference in hemoglobin and red cell level during the first 
two weeks of life must be due, in the author’s opinion, to the fact that the 
last-born twin or triplet receives an extra “blood transfusion” from the 
placenta and umbilical vessels after birth, before the clamping of the cord. 
As long as the uterine cavity still contains a fetus, the uterus will not be 
able to contract to the same extent as after the delivery of this fetus. The 
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WEEKS AFTER BIRTH 


Fig. 1. The hemoglobin level in heel blood of second twin or third triplet (crosses) in 
relation to the hemoglobin level of first twin or triplet (solid line). 


last-born twin or triplet therefore will receive more blood from the placental 
circuit, when the uterus contracts, and most of all when the clamping of the 
cord is somewhat delayed. The data presented above confirm the prevailing 
concept that the newborn may receive a considerable amount of extra blood 
after its birth, particularly by delayed clamping of the cord (De Marsh, 
Alt & Windle, Selander). 

The following observations also indicate that the explanation presented 
above is the correct one. In two twin births which are not included in the 
main series, twin no. 2, for particular reasons, could not receive the extra 
“blood transfusion”’ from the placenta. 


At birth one of these had the cord wrapped twice around his neck so tightly 
that the umbilical vein had obviously been compressed before birth. He suffered 
from severe asphyxia. In this case the blood values on the second day of life were as 
follows: In the ‘‘normal’’ twin no. 1, who did not have the cord around his neck, 
hemoglobin 160 per cent, red cells 6.68 mil./emm. In twin no. 2, hemoglobin 110 per 
cent, red cells 5.56 mil./emm. 

In the second pathological case the mother was brought to the Maternity Hospital 
with a copious vaginal hemorrhage. Placental separation was found to be present. The 
placenta was delivered almost immediately after the birth of twin no. 2. On the seventh 
day of life the following blood values were found: Twin no. 1, hemoglobin 130 per cent, 
red cells 5.40 mil./emm. Twin no. 2, hemoglobin 110 per cent, red cells 4.72 mil./emm. 


The findings reported may be of some clinical importance. A newborn ii- 
fant has its most important iron reserve in its high content of circulating 
hemoglobin. This iron reserve, birth weights being of the same order of 
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magnitude, is assumed to be greater in twin no. 2 (triplet no. 3) than in 
twin no. | (triplets nos. 1 and 2). Furthermore, the last-born twin or triplet 
prcbably will be predisposed to a somewhat higher serum bilirubin level 
in -he neonatal period, owing to its greater amount of circulating hemo- 
glovin (Weech). 


Summary 


‘he last-born twin or triplet usually has a higher hemoglobin and erythrocyte 
co: tent of the peripheral blood during the first two weeks of life than twin no. 1 
(tr lets nos. 1 and 2). This is assumed to be due to an extra “blood transfusion” to 
the last-born twin or triplet from the placenta and umbilical vessels after birth, before 
the clamping of the cord, caused by the more complete contraction of the uterus 
wh-n the last fetus is also delivered. The Jast-born twin or triplet therefore is likely to 
ha: e a somewhat greater iron reserve at birth. 


— 


Co nparaison du taux Whémoglobine et du nombre d’érythrocytes pendant la période 
névnatale chez le premier et le deuxiéme jumeau, le premier, le deuxiéme et le troisiéme 


triplet. 


’endant les deux premiéres semaines de la vie, le sang périphérique est plus riche en 
érythrocytes et en hémoglobine chez le jumeau ou le triplet dernier-nés que chez le pre- 
micr jumeau (ou le 1 et le 2° triplet). Ce fait est expliqué parce que le jumeau ou le 
triplet dernier-nés recoivent, avant le clampage du cordon, une transfusion suppleé- 
mentaire de sang venant du placenta et de Putérus, celui-ci se contractant de maniére 
plus compléte aprés la délivrance du dernier fétus. Le jumeau ou le triplet dernier-nés 
sont susceptibles, par conséquent, d’avoir une réserve de fer plus considérable. 


Ein Vergleich von Haemoglobin- und Erythrocytenwerten zwischen erst- und zweitgebo- 
renen Zwillingen und erst-, zweit- und letztgeborenen Zwillingen wihrend der Neugeburts- 
periode. 

Der zuletzt geborene Zwilling oder Drilling hat gewéhnlich einen héheren Haemoglo- 
bin- und Erythrocytengehalt im peripheren Blut wiahrend der ersten zwei Lebens- 
wochen als der Zwilling Nr. 1 (Drilling Nr. 1 und 2). Es wird angenommen, dass dies 
durch eine besondere ,,Bluttransfusion‘‘ bedingt ist, die der letztgeborene Zwilling 
oder Drilling nach der Geburt von der Placenta und den Nabelgefissen bekommt, 
bevor die Nabelschnur durch die vollstandigere Kontraktion des Uterus abgedrosselt 
wird, wenn auch der letzte Foetus geboren ist. Der letztgeborene Zwilling oder Drilling 
muss deshalb wahrscheinlich bei Geburt eine etwas gréssere Eisenreserve haben. 


Comparacion de los valores hemoglobinicos y eritrociticos en el primero y segundo mellizo 
y en el primero, segundo y tercer trillizo durante el periodo neonaial. 


Durante las dos primeras semanas de vida, los valores de hemoglobina y el recuento 
de eritrocitos en la sangre periférica son generalmente mas altos en el mellizo o trillizo 
nacido ultimo. Se cree que esto sea debido a una transfusidn extra por parte de la 
placenta y los vasos umbilicales antes de una contraccién mas completa del titero. Pro- 
bablemente el ultimo mellizo o trillizo sea, al nacer, portador de una mayor reserva de 
hierro. 
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From the Pediatrie Clinic, University of Uppsala, Sweden 


Incidence and Significance of Heart Murmurs in 


Newborn Infants 


by AKE GYLLENSWARD 


t is a common experience among pediatricians that even loud heart 
mirmurs heard during the neonatal period often disappear before a later 
ex.mination. Such infants show no other signs of heart disease and develop 
normally. In this situation the physician has to cope with an intricate 
problem, i.e. whether or not a mother should be informed about such an 
observation in the newborn period. In the cases of unmistakable heart 
disease which show definite clinical symptoms besides heart murmurs, 
there is no doubt that the mother must be informed. But in the other cases, 
in which the heart murmur is the single sign, a remark by the doctor may 
quite unnecessarily severely upset the mother and secondarily harm the 
infant, and the whole family. The mothers are often very sensitive during 
confinement and easily upset even by the slightest suspicion of a defect or 
illness in their newborn infants. Anxiety about the future of the child fre- 
quently affects lactation and causes increasing tension which again may 
cause adaptation difficulties in the child with accentuated crying and other 
symptoms of distress. The parents and quite often the physicians too, have 
a notion that it is dangerous for children with heart trouble to cry, and this 
again may form a vicious circle. The other members of the family also suf- 
fer from the unsatisfactory relations between the mother and her newborn 
infant. 

The author has again and again seen situations with similar reactions 
that were quite unnecessary because the heart murmurs later proved to be 
insignificant. He considers it of importance to find a line of action that does 
not make the physician guilty either of lack of concern for the mother and 
the newborn infant or of ‘‘overdiagnosing”’. 

In the literature only few investigations on the prognosis of the systolic 
murmurs in newborns are found. The results are not quite consistent and 
they are rarely discussed from the aspect just mentioned. 
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In her book on congenital heart diseases, Taussic (1947) warns against over‘ sti- 
mating the significance of heart murmurs in the newborn but gives no further det: ils, 
Lyon et al. (1940) found that among 7673 newborn infants examined during the / rst 
week of life and surviving the neonatal period, 1.9 % had systolic murmurs. No diast lic 
murmurs were heard. Sex, month of birth, and weight at birth had no bearing on the 
frequency of heart murmurs, while the frequency seemed to be higher in Negro in. 
fants than in white ones. Ninety-two infants, i.e. approximately two thirds of the 
heart murmur cases, could be followed until the age of one year. In 71 cases the n ur. 
murs had disappeared and the infants were considered free from heart disease. F ur 
had died; 2 of them were examined post mortem and found to have congenital h« art 
disease. Fourteen had persistent murmurs, 2 had inconstant ones, and 1 had ectc pic 
beats. 

TayLor (1953) found that among 1133 newborn infants, who had survived -he 
neonatal period and who were examined more than twice during the first 10 days of 
life, 4.8 per cent had heart murmurs, all of them systolic. All cases were examined by 
him. In 12 cases, the murmur persisted during the whole neonatal period, while in the 
others it was as a rule heard during the first days and then disappeared. Birth weiyht 
or sex did not have any bearing on the frequency in this study either. Twenty of the 
54 infants were examined at the age of 3, 6, 9, 12, and 24 months. In 14 cases, the heart 
findings became normal. In 10 of them the murmur had disappeared before the 1th 
day, in 3, at the age of 3 months, and in one, at the age of 12 months. Two died of 
congenital heart disease and one of another disorder. Three cases with persistent heart 
murmurs were considered to have heart disease. In addition, there were 2 infants 
without heart murmurs who died of heart disease before the age of 2 months. 

The most comprehensive investigation on the subject has been recently published 
by Ricuarps et al. (1955). They studied 5964 pregnant women at a maternity welfare 
centre in New York in order to find out, in the first place how different factors during 
pregnancy affected the type of congenital malformations and their frequency. There 
were 5017 full term living infants and 364 immatures. The infants were examined 
during the first week of life and at the age of 6 and 12 months by the same examiners. 
Some premature infants could not be examined for the first time until after the first 
week. For this reason, among others, these infants were treated as a special group. 

Among the full term infants who survived the neonatal period, 1.7 per cent had 
heart murmurs at the first examination. All the murmurs heard were systolic. In this 
investigation, too, like in that by Lyon ef al., the Negro infants seemed to have a 
frequency of murmurs somewhat higher than the white ones; 2.1 and 1.4 per cent 
respectively. Sixty-nine per cent of the 84 infants had no heart murmurs at the later 
examinations, while in 17 per cent the murmur was again heard either at the examina- 
tion at 6 months or at 12 months. Two infants among the 84 died before the age of 
6 months, one of them of heart disease. Eighteen infants were examined by X-ray and 
ECG; 10 of them had heart murmurs at all examinations. Seven of these 10 and one of 
the other 8 were considered to have heart diseases. In 169 cases heart murmurs were 
heard for the first time at the age of 6 months and in 100 cases at 12 months. Twelve 
and 4 cases, respectively, were considered to have heart disease. In two thirds of the 
group of 169, no heart murmurs were heard at the age of 12 months. Totally, the 
frequency of heart murmurs during the first year of life was 7.0 per cent. Congeni:al 
heart disease was diagnosed in 0.5 per cent of the infants; less than half of these ca: es 
(9 of 25) had had heart murmurs during the neonatal period! 
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Among the premature infants heart murmurs were heard in 2.2 per cent at the first 
exainination (at the age of one to 60 days), the total figure of the first year of life 
beiiiz 9.9 per cent. In this category, however, quite a number of patients failed to 
com: to a later examination. Only in the group with the birth weight varying from 
500 .o 1500 grams the percentage of murmur (totally 22 per cent) was higher than in 
the group of full term infants, but the material is too small to allow definite con- 


clusions. 

\n interesting estimation of the risks of congenital heart disease is made from the 
above results. In cases where heart murmurs are heard during the neonatal period the 
risk is 1: 12. If the murmur is still heard at the age of 6 months, it increases being 


1::. and at 12 months it is 3: 5. 


‘/he above studies show clearly that so many different factors are to be 
taken into account in the evaluation of the results, that an investigation 
see ns hazardous even if prepared in detail and with auscultations per- 
for‘ned by one and the same examiner. The author’s investigations on the 
sul ject, which were carried out before the two last mentioned studies were 
published, are therefore unpretentious and aim only to give a view on the 
conditions at a Swedish maternity clinic, where every newborn infant is 
examined by a pediatrician during the first week of life. 


The Author’s Material 


‘he material has been collected from the hospital records of the mater- 
nity clinic of Uppsala during the 5-year period 1948-1952.! Unfortunately 
there have been several examiners and the date of the first examination 
varies between the first and the sixth day after birth. On the credit side, 
however, is the fact that the development of all of the infants has been 
followed in a satisfactory way at least until the age of one year. This has 
been possible by examination of the records of Childrens’ Welfare Centres, 
hospitals, and private practitioners. This investigation might thus be of 
interest not only to the pediatric consultants of the maternity clinics but 
also to all physicians who are concerned with the prophylactic aspects of 
infant’s welfare work. In Sweden nearly all infants are born at maternity 
clinics. The Swedish material is therefore less selected than that of the above 
investigations. 

The total material consisted of 11,645 live newborns (cf. Table 1). In this 
total number, there were 58 cases with heart murmurs, all of them systolic, 
ie. 0.5 per cent. Two cases with cyanosis and other signs of congenital 
heart disease but without heart murmurs during the neonatal period have 
been included. There are obvious variations in frequency from one year 


' Prof. JoHN NAESLUND, M.D., head of the Obstetrical Department, kindly put the records 
at my disposal. 
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to another. The highest figure of congenital heart disease is found in 152, 
following a year of wide spread rubella epidemics, but due to the limi-ed 
material no definite conclusions are warranted. 


Results of Follow-up 


The development of all the 58 infants has, as mentioned above, been 
followed at least until the age of one year. The results are tabulated in 
Table 1. 

Sixteen of the children died during the observation period; eight of those 
died during the first 2 months, and an additional four during the first yar 
of life. Two of the 16 dead infants were immatures and one a mongolian 
idiot. Unmistakable heart disease was the cause of death in all cases, in 14 
of which it was proved on postmortem examination. All but 2 had inopera)le 
lesions. One of the 2 cases had a tetralogy of Fallot with a nearly atretic 
pulmonary artery and a markedly overriding aorta, and the other an un- 
usually wide ductus arteriosus and signs of pulmonary hypertension. Both 
died at the age of 4 months. 

In 28 infants, i.e. in nearly half of the whole group, the heart murmur 
disappeared during the first year of life. Fourteen infants in this group 
were examined already at the age of 6 weeks and in only one was a murmur 
still heard. At the age of 3 months only one of the group of 28 had murmur 
which had disappeared before the age of 11 months. Nine infants of the 28 
were also examined by X-ray and ECG; all findings were normal. One im- 
mature infant belonged to this group but there were no cases with other 


TABLE 1 

Murmur No mur- Function-| Cong. 

Year anne during % mur at 3 hate al mur- heart 

| first week months mur diseas« 
2,606 11 0.4 4 4 1 2 
2,445 8 0.3 3 3 0 2 
2,378 18 0.8 14 2 0 2 
2,108 7 0.3 2 3 1 1 
2,108 14 0.7 5 4 1 4 

Total .. . .| 11,645 58 0,5 281 162 3 113 


1 In 1 case the murmur disappeared between 3 and 11 months. 
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malformations. It would of course have been of interest to reexamine all 
the infants. For psychological reasons, however, it was considered unwise. 

Heart murmurs persisted in 14 cases. Three of them were interpreted as 
being functional. On physical examination 4 appeared to be of organic 
orizin, but the ECG and the X-ray picture have been normal up to the 
present day. Seven cases had unmistakable heart lesions, 2 of them with 
cyanosis, one since birth. One of the 7 was a mongolian idiot with split 
palate and upper lip. 

‘he investigation did not show any differences on incidence by sex. Of 
th: 58 living newborn infants, 3 were immature, which is approximately 
the incidence (about 5 per cent) in the general population. 


Conclusions and Comments 


\ great number of infants with heart murmurs audible during the new- 
born period will never present signs of organic heart disease. In the author’s 
series 27 out of 58 infants lost their murmurs before the age of 3 months and 
1 inore infant before 11 months of age. None of these children manifested 
other signs of heart disease. In an additional 3 children the systolic murmur 
renained after 1 year of age but was obviously functional in origin. Thus in 
31 out of 58 infants, i.e. in more than half of the cases, the systolic murmur 
heard in the new-born period was not a sign of heart disease. 

Of the remaining 27 children, 16 died before the age of 2 years with signs 
of serious heart disease. All of these 16 children had presented other evident 
signs of heart disease in addition to the murmurs already in the new-born 
period: cyanosis (9 cases), dyspnea, feeding troubles and slow weight gain. 
Of the 11 infants with heart disease who are still alive, 7 are obvious cases, 
2 of them with cyanosis. 

Beside the cases of heart disease mentioned above, there were others in 
whom no murmur was heard during the neonatal period. On later examina- 
tion, the author found undisputable congenital heart disease in 7 infants 
who, according to the records, had no systolic murmurs during the neonatal 
period. In addition, there are probably some more cases that remain un- 
discovered or that have been re-examined elsewhere. 

What practical conclusions can be drawn from these observations? The 
cases showing other signs of heart disease during the neonatal period should 
undergo a closer examination already at this early stage and the mother 
should, of course, be informed about the condition. In the author’s opinion 
it will save the parents unnecessary anxiety if information about the pres- 
ence of a systolic murmur in a newborn infant is withheld until the age of 
3 months. During these months the murmurs have disappeared in most 
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vases (27 of 41) and in the remaining ones no valuable time has been was’ ed. 
This line of action is possible only on condition that a later examinatio » is 
definitely carried out. Therefore it is necessary that the Children’s Wel are 
Centre is informed about the murmur and about the mother’s ignora ice 
of it. After the lapse of 3 months, the murmur is of greater diagnostic v: lue 
and the mother is, as a rule, better balanced, which will make a discussion 
on the matter easier. If, however, the later examination is not grante:: it 
seems wiser to inform the mother at once, bringing all possible optimism 


into the discussion. 
Summary 


After a short review of the literature concerning murmurs during the neonital 
period the author presents his own material of 11,645 consecutive newborn childre:: of 
which 58 (0.5 per cent) had murmurs (all systolic) when newborn. In 28 cases the miur- 
mur disappeared during the first year of life, in 27 of them before the age of tliree 
months. Of the others, 27 had congenital heart disease and 3 functional murmurs. 
Sixteen of the 27 infants with heart disease died during the first two years of life, «and 
all of them also had other signs of heart disease. The author concludes that if the 
mothers of the newborn infants with murmurs but without other signs of heart discase 
are to be informed about the murmur, all possible optimism should be brought into 


the discussion. 


Fréquence et signification des souffles cardiaques chez le nouveau-né. 


Parmi 11645 nouveaux-nés examinés, 58 présentaient des souffles systoliques és 
la naissance. Dans 28 cas, le souffle a disparu au cours de la premiére année, et méme 27 
fois avant trois mois. Chez les autres enfants, on a noté 27 cardiopathies congénitades, 
et trois souffles dits fonectionnels. Des 27 enfants porteurs de cardiopathies, 16 sont 
morts au cours des deux premiéres années. Tous avaient d’autres signes de leur afiec- 
tion cardiaque. L’auteur conclut que s’il est nécessaire d’informer la mére de l’existence 
d’un souffle chez son enfant, absence d’autres signes de cardiopathie doit tempérer 


cet avertissement du plus grand optimisme. 


Das Vorkommen und die Bedeutung von Herzgerduschen bei Neugeborenen. 


Von 11645 fortlaufend geborenen Kindern hatten 58 (0.5 %) als Neugeborene systo- 
lische Gerausche. In 28 Fallen verschwand das Geraéusch wihrend des ersten Lebens- 
jahres, in 27 von ihnen vor dem Alter von drei Monaten. Von den anderen hatten 27 
angeborene Herzfehler und 3 funktionelle Herzgeraéusche. 16 von den 27 Kindern init 
Herzfehlern starben wihrend der ersten beiden Lebensjahren und alle von ihnen hati en 
weitere Zeichen eines Herzfehlers. Der Autor kommt zu der Schlussfolgerung, dss, 
wenn die Miitter der Neugeborenen mit Gerauschen, aber ohne zusiatzliche Zeicl en 
eines Herzfehlers, iiber das Geraéusch informiert werden, dies mit méglichst optimi:ti- 


scher Einstellung geschehen sollte. 


Incidencia y significacién de soplos cardiacos en el recién nacido. 


De una serie de 11645 recien nacidos consecutivos, 58 (0.5%) presentaron soplos : is- 
télicos en el periodo neonatal. En 28 casos el soplo desaparecié durante el primer a1io; 
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énita y 3 soplos funcionales. 16 del grupo con cardiopatia congénita murieron 
nte los primeros dos anos de vida, todos ellos presentaban otros signos concomi- 


cons 


dur 
tan 


per 


de 


HEART MURMURS IN NEWBORN INFANTS 69 


de ellos antes de los 3 meses. Del grupo restante, 27 mostraron tener cardiopatia 


es de su afeccién. El autor concluye que si las madres de recién nacidos con soplos 
sin otros signos de afeccién cardiaca deben ser informadas sobre la significacién 


oplo, debe mostrarse gran optimismo en la discusién. 
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From the Sundby Hospital, Copenhagen, Pediatric Department 
(Chief: C. FRIDERICHSEN, M.D.) 


On the Effectiveness of Our Pancreatic Enzyme Preparations 


A Study of Fat and Protein Absorption and of the Total Amount 
of Faeces 


by S. BORUP JENSEN and M. SCHNEIDELBACH 


Introduction 


Pancreatic enzyme has gained increasing ground in the treatment of children with 
various forms of congenital cystic fibrosis of the pancreas (c.c.f.p.). As early as 1904, 
BRAMWELL (7) reported the case of a boy with congenital pancreatic steatorrhoea 
whose stools were trypsin negative and contained much undigested fat. He obtained 
satisfactory improvement during treatment with pancreatic extraet. 

It was not until the appearance of ANDERSEN’s classic paper on c.c.f.p. (1938) (1 
that more systematic studies were conducted on the efficacy of pancreatic enzym 
preparations. In a 3-month-old baby ANDERSEN (2) found that the fat percentage oi 
the dry material in the faeces fell from 60 to 45 % (hydrolysis increased from 60-7! 
to 90 %) upon administration of 1 g of pancreatin powder in each bottle. A similar 
favourable effect of pancreatic enzyme preparations on the fat content in the stook 
has been obtained by a number of other workers (e.g. 14 and 15). Moreover, the nitro: 
gen excretion has been found to decrease. Thus, SHOHL (22, 23) reported that ona 
low fatty diet the nitrogen absorption rose from 50 to 71-83 % upon administration oi 
pancreatin. Lastly, several authors (e.g. ANDERSEN (4) and SHOHL (22)) have found 
that upon administration of pancreatin the amount of the stools decreases, though 
not to normal. 

A few, however, think that the value of pancreatic preparations is doubtful owin; 
to variations in their potency, to the relatively slight improvement of absorption, an¢ 
decreased appetite (13, 16, 19). 


Authors’ Investigations 


The patient with c.c.f.p. to be reported below had only slight and transi 
tory pulmonary lesions and was in such good general condition that variou: 
pancreatic enzyme preparations were tested on him. 


Case Report.—A boy, 2%/, years when last discharged. He was the youngest of 4 
siblings, born at term. Uncomplicated delivery. No abnormality at birth: weight 350! 
g, length 52 cm. At the age of 10 days, it was observed that he did not gain weight ant 


130 ¢ 
tryps 
table’ 
mend 


ease ¢ 


Di 
were 
chees 
(max 
irrita 

Di 
with 
avers 
toler: 
bc 7 


that 
weig 
from 
sani 
May 
ju e 
pH 4 
cong 
ani | 
weil | 
his a 
eaicu 
The i 
ist vat 
perio 
the fe 
total 
curve 
analy 
prote 
Th 
3 x 3. 


ms 


with 
1904, 
‘hoea 
Lined 


3) (1 
pe 0! 
nilar 
tools 
ona 
Ol 
yund 


ough 


wing 
and 


isi 


if 4 
3 
and 


PANCREATIC ENZYME PREPARATIONS a 


that the stools became greenish, frequent, and slimy. He became restless, and his 
we'zht fluctuated. Admitted to the Pediatric Department of the Sundby Hospital 
from Oct. 11, 1951 to July 19, 1952 and from Aug. 3, 1952 to Jan. 18, 1953 for observa- 
tion for congenital cystic fibrosis of the pancreas. Several attempts at obtaining a 
saniple of duodenal juice failed. For the third time, he entered the department on 
May 27, 1953 and stayed here until May 21, 1954. This time, a sample of duodenal 
juice was obtained, on Oct. 31, 1953. It consisted of about 1 ml of a tenacious secretion, 
pH 4 (gastric juice pH 1) with no tryptic activity. This confirmed the diagnosis of 
congenital cystic fibrosis of the pancreas. During the stay in hospital the patient had 
some cough, and in January 1954 chest radiography revealed right-sided interlobar 
pl iwisy which, however, soon cleared. 

Treatment: Ordinary diet according to age, water soluble vitamins, iron, and various 
pa icreatic enzyme preparations to be dealt with in more detail. 

‘pecial tests: During the last stay in hospital, the patient was examined clinically 
ani biochemically during treatment with various pancreatic enzyme preparations as 
wel as during periods without treatment. He received an ordinary diet according to 
his age, usually the same from one period to another, the fat and protein contents 
caiculated according to a dietary table, averaging 33.9 and 32.6 g per day respectively. 
The individual experimental periods extended over 3 days, interrupted by the admin- 
istration of carmine tablets as a marker, there being at least one week between the 
periods. During the experiments, which were not always carried out in the same order, 
the following factors were controlled: Fat and protein absorption, trypsin content and 
total amount of faeces, body weight, appearance and odour of faeces, glucose tolerance 
curve, mental condition, general health, and circumference of abdomen. The fat 
analyses were carried out according to the Schmid-Bondzynski-Ratzlaff method, and 
protein was analysed by the method of Kjeldahl. 

The preparations were as follows: (1) Pancreatin RMC (1 g = 70,000 trypsin units, 
130 amylase units, 35 lipase units), (2) Pancreon tablets (Rhenania) (1 tablet = 28 
trypsin units, 18 amylase units, 5 lipase units), (3) Zymopan tablets MCO (content per 
tablet unknown). The preparations were administered in the maximum doses recom- 
mended by the manufacturers, i.e. Pancreatin RMC 10 ml (3 g) x 3 (owing to the 
ease of dosing this granulated substance, ml are used instead of g), Pancreon tablets 
3 x 3, and Zymopan tablets 3 x 3. 


Results 


During the periods without administration of pancreatic enzyme the stools 
were large, averaging 143-172 g daily. They were formed, pale, smelling of 
cheese, and trypsin negative. The glucose tolerance curve was flattened 
(maximum 115 mg %), not increased in breadth. The boy was peevish and 
irritable. 

During the periods with Pancreatin RMC the stools were entirely normal 
with regard to consistency, odour, and colour. Their bulk was far less, 
averaging 64-113 g, and the trypsin reaction was positive. The glucose 
tolerance curve was, if anything, unchanged (maximum 125 mg %), and the 
boy was in much better'spirits and more sociable. 
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During administration of Pancreon the stools were larger than during 
Pancreatin RMC, averaging 105-133 g daily; they were fatty and foul- 
snelling, but trypsin positive. The glucose tolerance curve was almost 
normal (maximum 165 mg °,), and the boy was in a cheerful mood. 

During administration of Zymopan, the stools were larger than during 
Pancreon therapy, averaging 120-150 g daily, looser, and foul-smelling. 
The glucose tolerance curve was flattened (maximum 120 mg °,). During 
t ese periods the boy was irritable, sulky, and cross. 

This shows that without specific therapy the absorption of fat and pro- 
tein was greatly reduced, being 52-64 °, and 40-48 °, respectively. These 
values are in accord with most previous findings, the absorption of fat and 
protein on ordinary diet in c.c.f.p. being reported to range from 40 to 60% 
(18, 22, 23), although variations to both sides are marked. It is worth men- 
tioning that, according to most authors, the normal absorption of fat and 
| rotein at our patient’s age is 95°, or more. At any rate it should be 90% 
cr more (21, 22). 

During treatment with Pancreatin RMC there was a very good increase 
in the absorption values to almost normal levels, 80-86 °, and 71-86% 
respectively. With Pancreon there was a good but less marked increase, to 
70-84 % and 67-74 % respectively, whereas with Zymopan there was practi- 
cally no increase, the values being 53-65%, and 49-63%, respectively. 
Despite the variations within each therapeutic group, the differences from 
group to group are significant. In addition to the usual experimental er- 
rors in balance studies (errors of diet, errors of analysing the faeces, the use 
of tables instead of chemical analysis of the food etc.), these variations are 
presumably due also to the influence of other enzyme systems of the gastro- 
intestinal tract as well as to alterations in the state of the diet (degree of 
emulsion ete.) although it was kept as uniform as possible in all the ex- 
perimental periods. 

It will be seen that without specific therapy as well as during administra- 
tion of Zymopan, the stools were trypsin negative, whereas they were 
positive during Pancreatin and Pancreon therapy. The French worker 
bE MurRAtt (20) states that pancreas therapy is ineffective, if trypsin is not 
demonstrable in the stools by the gelatin method. In our patient, the stools 
became trypsin negative 1 or 2 days after the enzyme preparations were 
withdrawn. 

As mentioned above, the total excretion of faeces was invariably in ex- 
cess of normal—at the age concerned a maximum of 50-60 g daily (3, 21). 
The values were highest during periods of no treatment, somewhat lower 
during Zymopan therapy, still lower during Pancreon therapy, and ap- 
proaching normal during administration of Pancreatin RMC. 
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The results of studying the total fat of dried faeces and the individu i] 
fractions in per cent of total fat do not give any clue in relation to the norm 
values, as the latter vary within such wide limits. For instance, the fit 
content of dried faeces has been reported to vary from 10-80 % (8), althoug |i 
most authors report a maximum of 35 %. The same applies to the fat fra 
tions. Previously most attention was directed to neutral fat as an expressic 1 
of the effectivity of pancreatic secretion. Numerous investigations have 
shown, however, that this fraction may be reduced towards or to norm 
values by bacterial decomposition in the colon as well as by storage at low 
temperature while the faecal samples are being collected (3). In spite of a 
this, however, our studies showed that the average percentage of fat in 
dried faeces as well as the percentage of neutral fat are highest without 
specific therapy, somewhat lower on Zymopan therapy, still lower on 
Pancreon therapy, and lowest on Pancreatin therapy, although the dii- 


ferences are slight. 

As already stated, the appearance and odour of the stools was typical of 
the disease in the periods without specific therapy. With Pancreatin, both 
were normal, with Pancreon the stools were fatty and somewhat fou! 
smelling, and with Zymopan looser and foul-smelling. As in the disease in 
general, the glucose tolerance curve did not afford any characteristic data. 

During all the experimental periods the general health was good, but 
there is no doubt that clinically the boy was feeling best during administra- 
tion of Pancreatin. He did not vomit at any time, and the circumference of 
the abdomen remained constant at about 52 cm. The appetite was poor in 
one of the periods without specific therapy, but otherwise good, also during 
treatment with the various pancreatic enzyme preparations. Fluctuations 
in body weight bore no definite relation to the different preparations, but 
the mental condition was favourably influenced by two of the preparations. 

As apparent from what has been stated above, the dosage was not cal- 
culated according to units, partly because the standardization of the various 
preparations is performed under different conditions and partly because the 
effect in vitro need not represent the clinical effectivity (12). It has been 
demonstrated by Gap that various inactive substances may reduce the ef 
fectivity in vitro (10, 11, 12). 


Conclusion 


Our studies show that Pancreatin RMC is an extremely effective pre 
paration in the treatment of pancreatic fibrosis in children. Pancreon has : 
good, but somewhat less "marked effect, whereas Zymopan is practically 
ineffective, as also indicated by the study of Basrrup-MADSEN & MorTEN 
SEN (6). 
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Summary 


The effectivity of various pancreatic enzyme preparations was tested on a boy, 
ged 23/, years, with congenital cystic fibrosis of the pancreas. These preparations 
vere Pancreatin RMC, Pancreon tablets (Rhenania), and Zymopan tablets (MCO). 
uring periods with no treatment the absorption of fat and protein was 52-64 % and 
10-49 % respectively, and the stools were trypsin negative. During treatment with 
-’ancreatin RMC the fat and protein absorption was 80-86 % and 71-86 % respectively, 
ind the stools were trypsin positive. During treatment with Pancreon the fat and 
wrotein absorption was 70-84 % and 64-74 % respectively, and the stools were trypsin 
ositive. During treatment with Zymopan the corresponding values were 60-65 % 
ind 49-63 %, and the stools were trypsin negative. 


Sur Vactivité de nos préparations denzymes pancréatiques. 


Comparaison entre trois préparations d’enzymes pancréatiques : l'étude montre que 
la Pancréatine RMC est une préparation extrémement active pour le traitement de la 
fibrose pancréatique de l’enfant. Le Pancréon a un effet certain, mais un peu moins 
marqué, tandis que le Zymopan est pratiquement inactif, comme I’a aussi prouvé 
’étude de Bastrup-Madsen et Mortensen. 


Uber die Wirksamkeit unserer Pancreasenzympraparate. 


Drei Pancreasfermentpraparate sind verglichen worden. Es wurde gezeigt, dass 
Pancreatin RMC ein héchst wirksames Priiparat in der Behandlung von Pancreasfibrose 
bei Kindern ist. Pancreon hat einen guten, aber einen etwas weniger deutlichen Effekt, 
wihrend Zymopan praktisch unwirksam ist, wie auch durch die Untersuchung von 
Bastrup-Madsen und Mortensen gezeigt wurde. 


Sobre la efectividad de nuestros preparados de enzima pancredtica. 


Tres preparados de enzima pancreatica fueron comparados. El pancreatin RMC es 
de gran efectividad en el tratamiento de la fibrosis pancreatica en la infancia. El Pan- 
creon tiene un buen efecto aunque menor que el anterior mientras el Zymopan es prac- 
ticamente inefectivo, dato corroborado por los estudios de Bastrup-Madsen y Mor- 
tensen. 
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From the Biochemistry Department, The Royal Hospital for Sick Children, 
Yorkhill, Glasgow 


‘videnee of the Presence of a Pitressin-like Substanee in the 


Tissue Fluids in Nephrosis 
by H. ELLIS C. WILSON and AUDREY MUIRHEAD 


The demonstration of anti-diuretic activity in the blood of nephroties by 
3arlow and its possible association with pitressin and the urine nephrosis 
peptide suggested by Arneil and Wilson raises the question as to whether 
the activity is due to substances of pituitary origin, namely pitressin. Evi- 
dence in favour of such a hypothesis would be obtained if the blood and urine 
of nephrotics were shown to possess pressor activity. Such evidence would be 
‘urther strengthened if it gave further insight into two of the main manifesta- 
ions of nephrosis, namely oedema and ascites. 

The investigations recorded here support the hypothesis that the tissue 
luids and urine of nephrotics contain a substance which has pressor activity 
und behaves chemically and electrophoretically like pitressin. 


Methods 


The materials used in these investigations were blood, ascitic fluid and urine from 
nephrosis cases. Anti-diuretic activity was determined by the rat assay method of Burn. 
Pressor activity was determined on the rat by Dekanski’s method. The essentials of 
this technique are the direct measurement of blood pressure and the use of dibenamine 
to exclude any action of the autonomic system. Under those conditions any pressor 
activity must be due either to pitressin or angiotonin. The use of thioglycollate which 
destroys pitressin only, enables one to test blood for either of those substances separa- 
tely. In addition to testing blood and ascitic fluid directly for pressor activity, various 
chemical and electrophoretic procedures were devised in order to obtain more detailed 
information about the nature of the substance and above all to compare it with pit- 
ressin similarly treated. 

Ascitic fluid was extracted by the acid (HCl) acetone method of Barnstein e¢ al. 
This technique was employed by those workers for extracting A.C.T.H. from blood for 
biological assay. After trying out various methods for extracting both anterior and 
posterior pituitary glands it was considered that this solvent would extract pitressin. 
The method consists of adding 2 % HCl in acetone 4 volumes, to one of ascitic fluid. 
The precipitated proteins are filtered off and pure acetone 4 volumes to one are added 
to the filtrate. This brings down a precipitate which, like the original ascitic fluid, has 
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pressor activity. The method was found to be applicable to commercial pitressin. . 
somewhat similar technique was employed for urine. The urine was dried at low tem 
perature and the residue extracted with glacial acetic acid. The extract was centrifuge: 
and a precipitate obtained on addition of excess ether. The acetone extract of asciti 
fluid when run on a chromatograph showed usually one spot in the position of the neph 
rosis peptide. The urine extract showed in addition a number of amino acids. 


Electrophoresis Preparations 

Preparations were made by paper electrophoresis for pressor assay. Up to 0.5 m 
of an extract which might have pressor activity was pipetted on a line across the shor 
axis of electrophoresis paper 6’’ = 14” after it had been soaked in buffer. The buffer 
employed were 0.01.M veronal pH 8.6, 0.02M Na, HPO, pH 8.0, and 0.02.7 KH, PO 
pH 4.0 approximately. The paper was placed between glass plates and the curren 
passed through for 7 hours (approximately 3 volts per em) at room temperature. Th 
paper was then dried and cut into 1”’ strips parallel to the line of application and marke 

1, —2, +1 ete., according to which pole positive or negative they migrated. Th: 
point of application was taken as the nul point (Fig. 3). 

These strips were then seeped off with water and used for pressor assay. Commercia 
pitressin, human posterior pituitary extract and an extract of urine were prepare: 
electrophoretically and used for assay. In all the assays the total volume injected wa: 
0.6 ml, i.e. 0.4 ml test solution plus 0.2 ml 0.9 % NaCl. As control solution (volum« 
effect V.E.) 0.6 ml 0.9 % NaCl were injected. Each figure represents the results obtaine 
with one rat over an experimental period of 2 to 3 hours. 


Experimental Results 


Assays of nephrosis plasma and ascitic fluid (Fig. 1) show the pressor 
response of nephrosis plasma (Case D oedema) before and after treatment 
with thioglycollate and of ascitic fluid (Case C) similarly treated. The respons« 
to 3 m.u. pitressin is also recorded for comparison. As 0.4 ml plasma or fluid 
was injected in each case the blood would contain approximately 5 m.u 
per ml and the ascitic fluid 4 m.u. pitressin per ml. It will be noted that the 
pressor response disappeared after treatment with thioglycollate; hence this 
would tend to confirm the presence of pitressin. Fig. 2 shows the response 
of the plasma from the same case (D) after the oedema had disappeared. 
The pressor response of an acetone extract of ascitic fluid (Case C) shows that 
the method extracts some at least of the pressor activity. Fig. 2 also shows 
the direction of movement of commercial pitressin pH 8.6 when run on electro- 
phoresis paper. The maximum pressor activity is in strip —2, the material! 
hence runs to the negative pole. The pressor activity of commercial pitressin 
(which has been run by paper chromatography in phenol and the end strip 
cut out and extracted) is also seen. This strip was shown to have marked 
antidiuretic activity in the rat (Arneil & Wilson). The movement of pitressin 
at pH 4.0 was also investigated (Fig. 3). At this pH, the pressor principle 
moves more quickly to the negative pole, namely — 3. 
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Fig. 1. Pressor response of nephrosis plasma Fig. 2. Pressor responses of electrophoresis 
and ascitic fluid. of pitressin at pH 8.6 of plasma of nephrosis 
in remission (without oedema). Acid acetone 
ext. Nephrosis ascitic fluid. End strip of phenol 
run of commercial pitressin. 


Fig. 4 confirms the pressor response of ascitic fluid and the acetone extracts 
obtained from it. The response to 4 m.u. pitressin is given and alongside the 
hypothetical figure for 3 m.u. based on the 2 and 4 m.u. test. The response 
of 0.4 ml ascitic fluid is approximately equal to that of 3 m.u. pitressin, a figure 
obtained by intrapolation. The ascitic fluid would therefore contain about 
7 m.u. per ml or 7000 m.u. pitressin per litre; 1500 ml fluid would have the 
same potency as one 10 unit (10,000 m.u.) ampoule. Judging by the rate at 
which pressor activity disappeared merely on incubation of the fluid at 37°C, 
even without thioglycollate, it is likely that the amount of pressor substance 
was much higher while this fluid was gathering in the abdomen. The response 
of the acetone extract of ascitic fluid merits attention. This extract does not 
usually dissolve easily in water. The solution was therefore centrifuged and 
the supernatant fluid decanted off. The small precipitate was washed and 
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re-suspended in water. Both fractions, namely the soluble part of the acetoi « 
extract and the undissolved portion were injected. A pressor response w: s 
obtained in each case (Fig. 4). This might indicate either that there are two 
different pressor substances or that the pressor substance or pitressin s 
present in more than one molecular form or that it is partially adsorbed «1 
to the precipitate. Li has shown that A.C.T.H. can be obtained in both lar: e 
and small molecular forms (peptide) from the anterior pituitary gland. Van 
Dyke et al. have prepared active material from posterior glands some of 
which had a M.W. of 30,000 and some was diffusible. Stehle holds that *‘o1 e 
can say with some assurance that the hormones leave the gland as separa e 
substances’. Ralli et al. have shown that the anti-diuretic activity of uri e 
is present in a dialysable and a non-dialysable form. 

Further evidence in favour of the hypothesis that the pressor substance 
in the tissue fluids of nephrotics is pitressin would be obtained if it could le 
shown by paper electrophoresis that this pressor substance moved in tlie 
same direction as commercial pitressin. For this purpose the acetic acid ex- 
tracts of urine were run by electrophoresis and the different strips assayed 
for pressor activity. At pH 8.0 the pressor activity was found in strips 
and —2 (Fig. 5) exactly the same as with commercial pitressin (Fig. 2). A 
variation was found with another nephrotic urine run at pH 4.0. Maximuin 
pressor activity was found in strip — 2 but there was also a peak at —5 and 
some activity in +1 (Fig. 6). The pattern of a water extract of human (adul') 
posterior pituitary at pH 4.0 shows maximum activity at —2 (Fig. 7). The 
results obtained by electrophoresis show then that there is a pressor substance 
in urine which migrates to the negative pole at much the same speed as the 
pressor substance obtained from commercial pituitary and an extract of the 
human posterior lobe. The two peaks obtained with one urine run at pH 4.) 
may be due to the presence of the pitressin in two or more molecular forn)s 
with different mobilities. 


The Significance of Pitressin in Nephrosis 


The presence of antidiuretic activity in the blood (Barlow) and urine 
(Robinson & Farr) of nephrotics has already been shown and the results 
recorded here show that pitressin or a substance closely allied to it chemically 
and biologically is also present in some of the body fluids in nephrosis. The 
presence of substances of different origin but similar activity can not yet 
be excluded. The problem is, what is the significance of substances havin 4 
antidiuretic and pressor activity in the etiology of any of the symptoms cf 
nephrosis. It is logical to attribute the oedema and ascites primarily to pi- 
tressin? It is more probable however that the fluid retention is initiated b’ 
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Pressor responses of electrophoresis 
of acetic acid extract of urine at pH 8.0. 
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Fig. 6. Pressor responses of electrophoresis of 
acetic acid extract nephrosis urine at pH 4.0. 


a primary salt retention. It is well established that there is salt retention in 
nephrosis and indeed one of the methods of treatment consists in giving a 
salt-free diet. By means of radioactive tracers it has been shown that the 
sodium turnover in nephrosis is very much slower than normal (Burch e¢ al.). 
Verney has shown that one effective stimulus to increased pitressin output 
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is excitation of osmoreceptors by hypertonic solutions. In the case with as- 
cites recorded here the chloride content of the ascitic fluid varied in different 
withdrawals from 720 to 817.8 mg °, NaCl or about 15 to 20 m.eq. above tlie 
normal for extra-cellular fluid. A feasible explanation for the oedema in 
nephrosis would then be primary salt retention followed by an increased sv- 
cretion of pitressin. 


The Significance of Nephrosis Peptide 


A note on the peptides of blood and urine will be published elsewhere. 
There can be no question that pitressin and pressor and antidiuretic activity 
are all associated and take up a position by paper chromatography similar 
to the nephrosis peptide. It can also be said with assurance that peptides can 
be obtained from other sources without any antidiuretic or pressor activity. 
Nevertheless peptides can be prepared from urine by various methods which, 
when run by chromatography, take up the characteristic position of the 
nephrosis peptide. In addition, when run by electrophoresis and stained by 
ninhydrin these peptides migrate to strips — 1, and — 2, positions correspond - 
ing to where pressor activity was found when a urine extract and commercial 
pitressin were similarly treated. Arginine which takes up a position close to 
the peptide on a paper chromatogram is seen to separate from the peptide 
when run by paper electrophoresis (Fig. 8). 

Fig. 9 shows that the antidiuretic activity of commercial pitressin takes 
up roughly the same positions, strip — 1, and — 2, when run on electrophore- 
sis paper. The evidence then shows that urine does contain peptides which 
could be of pituitary origin. 


Conclusion 


The presence of a pressor substance has been detected in the blood, ascitic 
fluid and urine of cases of nephrosis. 

The chemical and electrophoretical characters of the substance resemble 
those of commercial pitressin and human posterior pituitary extract. The 
detection by paper chromatography of a nephrosis peptide in tissue fluid: 
is not necessarily an indication of the presence of pitressin or products 0’ 
the anterior or posterior lobe of the pituitary gland. 

Peptides can be obtained from body fluids which when examined by elec 
trophoresis and paper chromatography resemble those prepared from com 
mercial and human pituitary extracts. 
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Preuves de la présence d’une substance analogue a la Pitressine dans les liquides tissulaires 
des néphrotiques. 


Une substance a effets presseurs a été mise en évidence dans le sang, le liquide asci- 
tique et Purine de néphrotiques. Les caractéres chimique et électrophorétique de cette 
substance sont analogues & ceux de la Pitressine du commerce ou d’extraits de la partie 
postérieure de la glande pituitaire humaine. La mise en évidence par chromatographie 
sur papier d’un peptide de néphrose dans les liquides tissulaires n’indique pas obliga- 
toirement l’existence de Pitressine ou d’hormones de la partie antérieure ou postérieure 
de la glande pituitaire. On peut mettre en évidence dans les liquides du corps humain 
des peptides, qui lorsqu’ils sont examinés par électrophorése ou par chromatographie 
sur papier ressemblent & ceux issus d’extraits humain ou commercial de glande pitui- 
taire. 


Der Nachweis einer Pitressin-ahnlichen Substanz in der Gewebefliissigkeit bei Nephrose. 


Kine depressorische Substanz ist bei Fiillen mit Nephrose im Blut, Ascites und Urin 
entdeckt worden. Der chemische und elektrophoretische Charakter der Substanz 
ahnelt dem des kauflichen Pitressins und dem Extrakt des menschlichen Hypophy- 
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senhinterlappens. Der papierchromatographische Nachweis eines Nephrose-Peptid 
der Gewebeflissigkeit ist nicht unbedingt ein Hinweis fiir die Gegenwart von Pitre 
oder Produkten des Vorder- oder Hinterlappens der Hypophyse. Peptide kénnen 
K6rperfliissigkeiten gewonnen werden, die bei Untersuchung durch Elektrophorese 
Papierchromatographie den kommerziellen und menschlichen Hypophysenextrak 
gleichen. 


Evidencia de una sustancia similar ala pitresina en los fluidos organicos de los nefrot 


Una sustancia presora ha sido detectada en la sangre, liquido ascitico y orina 
pacientes nefréticos. Los caracteres quimicos y electroforéticos de esta sustancia im 
los del pitresin comercial y extractos de posterohipofisis humana. La deteccién, 
cromatografia en papel de un péptido en los fluidos organicos, no indica necesariam« 
la presencia de pitresin 0 productos de antero o posterohipofisis. Algunos péptidos | 
den ser extraidos de dichos fluidos los cuales al ser examinados por cromatografi 
electroforesis semejan a los preparados comerciales 0 extractos pituitarios. 


References 


ARNEIL, G. and Witson, H. E.: Isolation of pituitary peptide and similar urinary antidiuretic pey 
by paper chromatography. Lancet, 1: 568, 1953. 

Bartow, A.: Antidiuretic substances in the blood in nephrosis. Arch. Dis. Childhood 27; 299, | 

BARNSTEIN, J., GRAY, C. and Parrot, D.: Adrenocorticotrophic-like activity in plasma. J. Endocri 
8: 40, 1952. 

Burcu, G., THREEFOOT, S., CRonvicH, J. and REASER, P.: Theoretic and experimental considerati 
of biological decay periods. Studies in man with the use of Na’. Cold Spring Symposiun 
Quantitative Biology, 13: 63, 1948. 

Burn, J.: Estimation of the antidiuretic potency of pituitary (posterior lobe) extract. Quart. J. Phi 
& Pharmacol., 4: 517, 1931. 

DeEKANSKI, J.: A pressor substance in blood. Brit. J. Pharmacol., 6: 351, 1951. 

Li, C.: The Suprarenal Cortex. Ed. Il. Yoffrey J. Butterworth Scientific Publications, 1, 1953. 

Raut, E., Rosson, J., CLARKE, P. and HoaGuLanp, C.: Factors influencing ascites in patients with 
rhosis of the liver. J. Clin. Invest., 24: 316, 1945. 


RoBinson, F. and Farr, L.: The relation between clinical oedema and the excretion of antidiuretic sii 


stance in the urine. Ann. Int. Med., 14; 42, 1940. 
STEHLE, B.: The physiological action of the hormones of the posterior lobe of the pituitary gland. | 
mins & Hormones, 8: 216, 1950. 


Van Dyke, H., Cuow, B., GREEP, P. and Rotuers, A.: The isolation of a protein from the pons neurs 
lis of the ox pituitary with constant oxylocic, pressor and diuresis inhibiting activities. J. Pharm 


col. & Exper. Therap., 74: 190, 1942. 
VerRNeEY, E.: Absorption and excretion of water: the antidiuretic hormone. Lancet, 2: 739, 1946. 


Received Sept. 20, 1955 The Royal Hospi 
for Sick Children 
Yorkhill, Glasgow 
Seotland 


n 
sin 


Is 
nd 


en 


al 


de 
an 
or 
te T 
le- 
no 
rng 
fror 
adu 
call 
tha 
ol, | 
bra 
ns 
cnr 
quad 
ten 
( hil 
ir. que 
to 1 
or 
are 
del 
an¢ 
tor 
dis 
ing 
WI 
it 
Dy 
sta 


Acta Peediatrica 45: 85—95. Jan. 1956 


From the Children’s Hospital, Linképing, Sweden 


Children Chronically Diseased 


by GILLIS HERLITZ and BJORN REDIN 


To give a precise definition of what the term ‘‘chronic disease” implies is 
no easy task where adults are concerned; it is still more difficult when refer- 
rng to children. The latter, as a rule, are capable of recuperating—even 
from longstanding and serious organic disease—to a far greater extent than 
adult persons. It is therefore in no way remarkable that the term ‘“chroni- 
cally diseased” is applied much more sparingly to children than to adults. 

None the less, there are many morbid conditions of infancy and childhood 
that unhesitatingly are named chronic. Examples are diabetes, mental sub- 
normality, inoperable congenital heart defects, and, in most instances, cere- 
bral palsy. In other cases children suffer from diseases which, without being 
chronic in the sense that they necessarily will last for life, yet despite ade- 
quate treatment for many years are apt to produce continuous or intermit- 
tent trouble and/or carry an obvious risk of future incapacitation. These 
children are generally in need of unceasing medical supervision, and fre- 
quently they require special measures of social aid and rehabilitation. Owing 
to the difficulties arising when such patients are treated at home, hospital 
or institutional treatment for shorter or longer periods is necessary in a good 
many of these cases. In practice, it would thus seem appropriate to regard 
these children also as chronically sick. Examples of such morbid conditions 
are epilepsy, grave asthma, “chronic” rheumatoid arthritis, and tuberculosis. 

It is impossible, naturally, to achieve any definite and invariably correct 
delimitation between, on the one hand, the types of disease considered above 
and, on the other, those to be classed as acute or subacute. Of transitional 
forms there are many, and the variation in the course of one and the same 
disease in different children is practically boundless. However, notwithstand- 
ing the evident difficulties of classification, it may sometimes be worth while 
to try and set the chronically sick children apart from other young patients. 
When planning a programme for the care of sick children in a given district 
it is essential to realize the special, medical as well as social, problems posed 
by those children that are completely or partially incapacitated by long- 
standing sickness. 
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In endeavouring an over-all survey of the chronically sick children living 
within a fairly large area we have applied the criteria of chronic disease \s 
stated in the above paragraphs. Moreover, for every separate disease invol -- 
ing some doubt, in the following the reasons for classing a case as chror ic 
will be given in detail. The investigation was limited to 10 one-year grou} s, 
viz. 2-11 years. One half of these groups fall below school age and the oth :r 
half within school age. As chronically sick infants apparently come unde: a 
separate category, inter alia because as a rule they require admission ‘0 
special hospitals, their problems will be dealt with in a separate sectio... 


The area studied, i.e. Ostergétland county, is a predominantly rural district in t!.e 
south of Sweden with a total population of 264,670, of which 40 % are living in towr s, 
The area has only one pediatric hospital, in the records of which practically all the 
children concerned here will sooner or later appear. In addition, information was pr»- 
eured from all other county hospitals and services treating children (departments of 
otolaryngology, ophthalmology, orthopedics, poliomyelitis ambulatorium, hearing-aid 
service, sanatorium and central dispensary for tuberculous diseases, homes for the men- 
tally deficient) and, outside the county, from those institutions and homes for blin«, 
deaf, epileptic, rheumatic, and crippled children admitting patients from the whole 
country of Sweden. Ultimately, however, the investigation has been based upon daia 
forwarded by the 59 district nurses of the county, who are thoroughly familiar with the 
child-health conditions existing in their districts of some 4500 persons. As to details of 
procedure pertaining to the census investigation, reference is made to our preceding 
papers on cerebral palsy and mental subnormality in children. 

The children presenting at the same time two or more of the chronic diseases consi«- 
ered in the present study—which in actual fact occurred only where mental subnorm- 
ality was one of the components (e.g. mongoloid idiocy with congenital heart defect, 
cerebral palsy with mental subnormality, epilepsy with mental subnormality)—were 
classed only under the heading, mental subnormality, which invariably was the most 
important factor as regards practical points of nursing. Cases of cerebral palsy associ- 
ated with epilepsy were recorded as cerebral palsy alone. Some of the diseases which 
actually are chronic in the sense specified above for obvious reasons could not be in- 
cluded in the survey, viz. diseases such as eczema, myopia, psychopathy, mild mental 
retardation (see below), and chronic otitis not entailing persistent, serious impairment 
of hearing. 

The total series is presented in Table 1, where the various types of disease are ar- 
ranged in numerical sequence. 


Prevalence.—On Dec. 31, 1953, there were in Ostergétland county 46,100 
children aged 2-11 and fairly evenly distributed among the 10 one-yea” 
classes. Accordingly, as computed on the basis of our entire series, the inci- 
dence of chronic sickness in children within our county is 12.39 per 1000) 
children in the age classes in question (boys alone, 14.54, girls, 10.16). Fo~ 
the group of lower-age classes (2-6 years) alone the ratio is 11.09, and for the 
higher-age classes (7-11 years) it is 13.70. 
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The incidence rates per type of disease, computed for 1000 children aged 

2-11, are presented in Table 1. In respect of the four disease groups wit 

markedly higher incidence among older versus younger children, data a 


o 


given pertaining to the groups, 2-6 and 7-11 years. 

Age Distribution.—In our county, the normal population in the age sectio: s 
here surveyed includes as many individuals in the 5-year group below 7 
years as in that above 7 years. The present material discloses an overrepr:: 
sentation of the latter 5-year group, which includes 55.3% of the series. 
This is probably not due to mere chance (difference, 5.26 + 2.09%) and 
applies equally to boys and girls. Nearly exclusively the groups mental su!)- 
normality, epilepsy, diabetes, and poliomyelitis are responsible. With rising 
age the three last disease groups receive contributions in regular succession, 
and the first group must always be expected to preponderate at higher age, 
mental subnormality not always being recognized or admitted before schoo] 
age. The reverse is true in our table of the group Cerebral Palsy. Here tlie 
younger children predominate because in them mental subnormality could 
not be definitely established at so early an age; in so far as mental deficiency 
sufficiently grave in degree was detected in them, they were automatically 
referred to the group Mental Subnormality. 

Otherwise the age distribution is fairly level in the entire series. The cardiac 
defects are chiefly congenital and are revealed at an early stage. Asthma 
will probably set in more frequently in earlier childhood than later on; the 
equilibrium between the age groups is restored by the recovery of more chil- 
dren in the course of time and the death of a few of them. 

Sex Distribution.—The boys predominate in the entire series, i.e. above as 
well as below the age of 7 and within every disease group per se. Possible 
exceptions are the groups endocrine disorders and blindness, and naturally 
the small disease groups cannot properly be assessed. No less than three 
fifth of the material are boys. In our county, the normal distribution for 
these ages shows only 51 + 0.24% boys. The difference is valid statistically 
(8.82 + 2.07 % for the total material). The differences being of approximately 
the same order of magnitude in the age groups above and below 7 years an: 
in all disease groups per se where the figures are large enough to allow com- 
parison, the sex difference is rather hard to explain except by assuming a 
greater general liability to disease of the boys included in the age groups 
here discussed. 


Disease Groups 


Mental Subnormality.—This group alone supplies nearly half the materia 
(46 %). A mentally subnormal child here means one who because of genera! 
mental retardation is unable to profit from the ordinary tuition given in 
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Swedish elementary schools or in the special classes of these where a slightly 
modified tuition more suited to backward children is given. Thus, the border 
line will be drawn at an intelligence level corresponding to that of about 10-11 
years for adults (I1.Q. about 65-70). For closer details as to the delimitation 
of this material and the special problems involved see our preceding paper on 
mental subnormality in children. As has been mentioned, the group also 
includes cases of epilepsy and cerebral palsy. 

Epilepsy.—The group comprises only such cases of so-called genuine 
epilepsy where mental subnormality in the above sense or cerebral palsy 
were absent. We have included those instances in the survey where the dura- 
tion of sickness was at least 1 year, and where the patient at the time of 
investigation was still being treated, whether successfully or not. Of the 48 
cases included in the group, electroencephalograms were still abnormal in 
4!. In the remaining 7 data were lacking on this point (3 were inmates of 
homes for epileptics, and in 4 no EEG had been done). 

Cerebral Palsy.—As has been stated above, here only cases were included 
in which there was no evidence of concurrent mental subnormality. A de- 
tailed report on the group Cerebral Palsy has been presented by us in a pre- 
ceding paper. 

Diabetes.—As regards this group, naturally delimitation for purposes of 
the present study was easier than in the other groups, and special comments 
are not required. 

Heart disease.—In all 37 cases there were, of course, objective signs of 
cardiac impairment. Twenty-eight patients had appreciable symptoms of 
their cardiac defects which were noticed by the attendants. In 3 children 
symptoms of this type were lacking, but they all had congenital defects with 
dubious prognosis (coarctation of the aorta was present as a component in 
every one of the three cases). As regards the remaining 6 children, there was 
some doubt as to the presence of symptoms, but the cardiac changes observed 
were so grave in nature that the children had to be regarded as virtually 
suffering from chronic disease (appreciable cardiac enlargement in 4, total 
block in 1, other electrocardiographic abnormalities in 1). Postcarditic con- 
ditions mild or moderate in degree of severity and not giving rise to symp- 
toms, were not included. Among the congenital abnormalities, simple defects 
of the ventricular septum without symptoms were excluded from the survey, 
as were the few cases of patent ductus arteriosus without symptoms which 
so far have not been operated upon in our county. Of the 37 cases comprised 
in the group 28 are congenital and 4 postcarditic. In the remaining 5 the 
aetiology is obscure. Of the 28 congenital cases 11 are inoperable, and 6 have 
been operated upon without subsidence of symptoms; the remaining 11 are 
possibly operable cases. 
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Poliomyelitis.—Only those cases are included where the children are mar k- 
edly incapacitated by their disease, and where the onset of paresis dates ba +k 
for at least 1 year. Thus, milder residual paresis was excluded. As regar.|s 
paresis of legs, inter alia obvious impairment of the ability to walk was male 
conditional for inclusion in the survey. Of the 34 children 22 present paresis 
only of legs, 3 only of arms, and 2 of the trunk only; the remaining 7 prese at 
combinations of these types. 

Asthma.—In regard of this group the difficulty of deciding whether or not 
the children were chronically sick, was greatest. Eventually we included on'y 
those cases where the symptoms are continual or nearly so, and where more 
serious attacks occur at least once a month. Another condition was that tiie 
duration of sickness was at least 1 year. Accordingly, the cases frequent!y 
met with, where attacks moderate in degree occur a couple of times a yer 
in conjunction with upper respiratory infection, are not included. 

Congenital Malformation.—A proportion of cases was for practical reasons 
included under other headings (heart disease, blindness, etc.). Of the remain- 
ing 13 cases 9 relate to the urinary tract, and in 4 incapacitating, multiple 
malformations of other kinds are present. The genito-urinary malformations 
are either inoperable, or symptoms persist in spite of surgery. All the children 
have chronic symptoms, viz. mainly from pyuria. 

Deafness.—Only those children are included in the material who are in- 
sapable, or expected to be incapable, of participating in the ordinary tuition 
at school owing to their loss of hearing. All of them are either admitted to 
special schools or deaf-mutism institutions, or expect admission. 

Endocrine Disorders.—Of the 11 children, 10 suffer from myxoedema and 
1 from hypoparathyroidism. None of the myxoedema patients included in 
the group are to be classed as mentally subnormal. 

Organic Diseases of the Nervous System.—The group comprises 5 cases of 
progressive muscular dystrophy, 2 of hereditary ataxia, 1 of double athetosis, 
1 of amyotonia congenita, and 1 of chronic encephalitis. 

Diseases of Bones and Joints.—The group includes 2 cases of fragilitas 
ossium, 2 of arthrogryphosis, 2 of chronic rheumatoid arthritis, 2 of chondro- 
dystrophia foetalis, and 1 of osteogenesis imperfecta. 

Blindness.—To this group those children were referred who are either 
completely blind or able to see just enough for unaided walking. Three of 
them have retrolental fibroplasia and another 2 congenital cataracts. 

External Injury.—The group includes 3 cases of oesophageal stricture duc 
to a caustic and | case of loss of a limb following an accident. 

Diseases of the Blood.—Three cases of incapacitating haemorrhagic dia- 
thesis. 


Diseases of the Kidneys.—Two cases of chronic nephritis. 
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Tuberculosis.—One case of pulmonary tuberculosis and 1 case of tubercu- 
lous coxitis. 

Diseases of the Digestive System.—Two cases of ulcerative colitis with a 
history of several years. 

Various Diseases.—-One case of calcinosis universalis following dermato- 
myositis, 1 case of chronic hypersensitivity disease, and | case of incapacitat- 
ing epidermolysis bullosa hereditaria. 


infants 


For obvious reasons, the chronic diseases of the first or the first and second 
vears of life must be expected to differ rather markedly from those of later 
vears. A census investigation conducted on the lines specified above and 
pertaining to children aged 2-11 is scarcely feasible where infants are con- 
cerned. Instead, to form an idea of the types and incidence rates of chronic 
diseases of infancy we have preferred to investigate the records of the last 
‘ew years at the only department of pediatrics of Ostergétland county. Prob- 
ably all cases of serious, protracted sickness in infants living in this county 
are investigated and treated in that department. It was thus found that 
yearly about 20-25 cases of chronic sickness during the first year of life come 
under our care. As far as possible, the criteria of chronic sickness were made 
to conform to those adopted for the older children. It stands to reason that 
in the case of infants the figures must be interpreted with still greater caution. 
They cannot convey more than a rough impression of the situation. Also, 
in this group the annual loss of lives is greater than in the others. The diseases 
in question which predominate in infancy seem to be sequelae of brain dam- 
age, cardiac and genito-urinary malformations, disturbances of metabolism, 
coeliac disease, and fibrosis of the pancreas. 


Social, Therapeutic, and Educational Aspects 


Sequelae of cerebral damage (mental subnormality, epilepsy, cerebral 
palsy) which alone are responsible for three fifths of all chronic diseases in 
children, constitute the most urgent problem. The major proportion of them 
being due to anomalous circumstances affecting gestation and parturition, 
the measures to be taken should be directed in the first place towards im- 
provement in prenatal care, obstetric management, and treatment of pre- 
mature children. 

Among the mentally subnormal children in our series at least 40 % are 
unable to learn how to use the symbols of arithmetic and the spoken sounds 
(figures and letters). Most of them are in need of institutional care, at least 
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after having passed through the first few years of life. All the remaining 
presumptively “‘educable” children (60 °,) require tuition in special schoo! 
after—and quite a few even before—having reached school age. In othe 
words, in our county the community has to arrange such schooling opportuni 
ties for at least 0.5 °%% of all children at school age. As has been mentione: 
earlier, the special classes of our elementary schools which offer a slighth 
modified tuition more suited to backward children, are inappropriate fo 
the children included in our group Mental Subnormality. 

Of the 48 cases in our series of epileptics 4 are so grave in degree as ti 
require long-term institutional care. In the remaining cases ambulant treat 
ment is possible, and the patients may remain in their homes except fo 
short periods of hospitalization for institution of therapy with new drugs 
All of them who have reached school age are able to participate in the tui 
tion offered by elementary schools, though with varying success. 


In the group Cerebral Palsy 10 children should be expected to requir 
admission, for shorter or longer periods, to special departments for childre: 
with central motor damage. The rest can be treated as ambulant patient: 
with physical, orthopedic, play and occupational therapy etc. which naturally, 


should be done under expert guidance and, in so far as geographic and other 


circumstances permit, in a central place. In about one fourth special speec}: 
training is required. In this group the schooling problems loom large, and 


for about half the children private education at home or in a day-home for 


spastics is the only possibility. It stands to reason that as many as possibk 
of the children with cerebral palsy who belong in the group Mental Subnor 
mality also should be afforded the benefit of the treatment and tuition dis 
cussed here, viz. in so far as this is within their mental power. 

The diabetics who are treated on an ambulatory basis with check-ups 
at regular intervals, as a rule do not pose larger problems of social care as 
long as they are at the age of childhood. The children with congenital heart 
defects who constitute roughly four fifths of our material of cardiac diseases 
once having passed through the first few years of life form a selected series 
of viable malformations. None the less, several of them are rather seriously 
incapacitated, although only exceptionally to such an extent as to be bed- 
ridden and unable to move about. None of the children included in our group 
need continuous bed-rest or longer periods of hospitalization. Invariably 
they can be treated at home, and generally they are leading a normal life 
excepting the restriction of movements enforced by their condition. Their 
schooling has not been hampered in any case. As in the diabetics, the late 
prognosis is the most important problem in these children. — Of the acquired 
cardiac defects, which are comparatively rare in our material, much the same 
is to be said as of the congenital defects. 
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The children suffering from sequelae of poliomyelitis, who as a rule have 
to be under the care of orthopedists and physical-training experts for consid- 
erable periods, after the first long-term hospitalization, in the main need 
ambulatory treatment only. Their schooling, like that of many other children 
cironically sick, depends on transport facilities, and hence is principally a 
local problem. In our material education in a home for cripples was necessary 
i) no instance. 

The children with asthma in our group are to a large extent in need of 
ospitalization as emergency cases during their attacks. In the intervals be- 
ween attacks many of them are very markedly incapacitated in spite of all 
‘eatment. As regards these children, it has proved necessary in our part of 
ne country to remove them for longer or shorter periods from the allergen- 
mtaminated surroundings of their homes, not least in order to avoid the 
npending persistent emphysema. Accordingly the care of the asthmatic 
children has become a social problem of the first order. With the therapeutic 
resources at present available, a thoroughly satisfactory management of 
these cases requires, at least in respect to our county, facilities for removing 
them for longer or shorter periods from their homes to a suitably placed 
institution where arrangements can be made for their schooling. 

All the deaf and blind children are committed to long-term care in special 
asylums, in which their entire schooling will also have to take place. The 
children with endocrine disorders can be treated ambulant, and their edu- 
cation as a rule can be carried out in the ordinary way, although special 
classes are required for most of the myxoedema cases. In most instances the 
diseases of the nervous system will incapacitate the children to such a degree 
that ordinary schooling is exceptional. These children will therefore become 
inmates of cripple asylums, often for very considerable periods. The same 
applies to children with multiple malformations. In our material the diseases 
affecting the skeletal system, and the external injuries, do not implicate such 
problems of management. On the other hand, the rest—genito-urinary 
malformations, chronic rheumatoid arthritis, diseases of the blood, kidneys, 
digestive system, tuberculosis and the diseases listed as “‘various’’—are of 
such nature as to enforce repeated long-term hospitalization of the children. 

As a rule, the chronic diseases of infancy are of such kind, and of such an 
importance for the general development of the child, that continuous hospi- 
talization in a department of pediatrics is required. Exceptions are princi- 
pally the cerebral conditions which in a given case can be treated in other 
institutions or at home. 
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Conclusion 


As in all census investigations, the incidence rates found by us must le 
regarded as minimum values, the more so since we were rather reticent to 
assess a child as chronically sick. 

The chronic diseases of children call for increased attention on the part f 
the community. The efforts must be directed towards prevention, early diag - 
nosis, energetic treatment at the correct place, rehabilitation, vocation: | 
guidance and training, and, finally, employment of the sick. Particular 
attention should be paid to the need of emotional adjustment of thes: 
children and to the information needed by their parents as to the peculiar 
position of the patients and their future fate. In addition, the education! 
problems require careful consideration. The best way to promote the inter- 
ests of chronically sick children within a given district seems to be the manage- 
ment of their affairs by a team in which the expert knowledge represente:| 
by pediatricians, orthopeds, teachers, physiotherapists, occupational thera- 
pists, social workers, and vocational advisers is available. Such teams for 
aiding the spastic children are being formed in several districts of Sweden. 
It would seem desirable that this team-work be extended to include all 
children chronically sick, not excepting those mentally subnormal. The essen- 
tial social problems are the same for all children suffering from chronic dis- 
ease. 


Summary 


On the basis of specified criteria we have attempted to carry out an over-all surve) 
of chronically diseased children in a 10-year series of a population of 265,000 in Sweden. 
The incidence of chronic disease was 12.4 per 1000 children aged 2—11 years. Sixty per 
cent of the material were boys. The various groups of incapacitating diseases are re 
viewed and social, therapeutic, and educational problems discussed. The present writers 
urgently demand increased attention on the part of the community for the chronicall 
sick children and advise a conjoint management of their affairs on a team-work basi: 
within the separate health-service areas of the country. 


Les affections chroniques chez Venfant. 


En se basant sur des critéres déterminés, les auteurs se sont efforeés de dresser w 
bilan des affections chroniques de l’enfance en Suéde, dans un groupe de 265 000 per- 
sonnes, et en étudiant une période de dix années. La fréquence a pu étre fixée & 12.4 
pour mille enfants, agés de 2 & 11 ans. Soixante pour cent d’entr’eux étaient des gar 
cons. La nature des affections causales est indiquée, et les problémes sociaux, théra 
peutiques et éducatifs qu’ils posent sont passés en revue. Les auteurs sollicitent un 
attention accrue 4 l’égard de ce groupe d’enfants atteints d’affections chroniques. La 
solution des problémes nécessite la collaboration en équipe des divers services sociaux 


du pays. 
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Chronisch kranke Kinder. 


Auf der Basis von spezifizierten Kriterien haben die Autoren versucht, sich einen 
Uberblick iiber chronisch kranke Kinder in einer 10-Jahresgruppe einer Bevélkerung 
von 265 000 in Schweden zu verschaffen. Das Vorkommen von chronischen Erkran- 
kungen betrug bei Kindern von 2-11 Jahren 12,4 auf 1000. 60 % des Materials waren 
ik naben. Die verschiedenen Gruppen der die Leistungsfihigkeit herabsetzenden Erkran- 
kangen werden geprift und soziale, therapeutische und erzieherische Probleme erGrtert. 
lie Autoren fordern dringend eine stiarkere Beachtung chronisch kranker Kinder und 
enpfehlen eine gemeinschaftliche Handhabung ihrer Belange auf Team-Work Basis 
iinerhalb der einzelnen Gesundheitsdienstbezirke des Landes. 


Nifios con enfermedades crénicas. 


Sobre las bases de un criterio especifico, los autores han intentado llevar a cabo una 
pesquisa de nifios cronicamente enfermos en una serie de 10 afios de edad correspon- 
diente a una poblacién sueca de 265 000 habitantes. La incidencia de enfermedades 
cronicas fué de 12.4 por 1000 ninios entre los 2 y los 11 afios de edad. 60 por ciento del 
material eran varones. Se revisan los distintos grupos de enfermedades incapacitantes 
diseutiéndose los problemas sociales, terapéuticos y educacionales. Los autores requie- 
ren urgente atencion, de parte de la comunidad, hacia los nifios cronicamente enfermos 
y aconsejan un manejo conjunto de sus problemas sobre la base de trabajo en equipo 
entre las areas del servicio de saludad de diferentes partes del pais. 
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From the Pediatric Clinic, Karolinska Sjukhuset, Stockholm, Sweden 


Cortisone Treatment in Vitamin D Intoxication! 


by J. WINBERG and R. ZETTERSTROM 


Beneficial effects of cortisone in the treatment of sarcoidosis complicated 
by hypercalcemia have been reported by Dent, Flynn & Nabarro, and hy 
Anderson, Dent, Harper & Philpot. The hypercalcemia in this condition is 
supposed to be caused by an abnormally high calcium resorption from the 
intestines occurring at the same time as there is a dissolution of mineral salis 
from the skeleton, i.e. the sequence is thought to be the same as in vitamin 
D intoxication (cf. Albright & Reifenstein and Carlsson). In this communi- 
cation the effect of cortisone in a child with vitamin D intoxication will he 
reported. During this therapy the serum calcium level was normalized in a 
short period and concurrently there was a rapid improvement of the patient. 


Case Report 


A girl, 11 months of age, was admitted to the Pediatrie Clinic, Karolinska Sjukhuset, 
in June 1955 with the diagnosis of vitamin D intoxication. She was breast fed for 6 
months and had developed normally until the age of 8 months. There were never any 
signs of rickets. In December, 1954, when the patient was 5 months old, a daily dose 
of 90,000 units of vitamin D, was prescribed to be administered every other week. Be- 
ginning in March, 1955, the same dose was given daily without any interruption and 
continued for another two months. The total quantity of vitamin D given during these 
five months has been calculated to be about 8 million units. After three months of 
high vitamin D administration the child became hypotonic and lost her appetite, and 
after another two months she developed severe symptoms of vitamin D intoxication. 

Physical examination on admission revealed an 11 months old, extremely pale, 
dehydrated and hypotonic child in poor general condition. The fontanel was not closed 
and was not bulging. The systolic blood pressure was 60 mm Hg. 

Radiological investigation of the skeleton did not reveal any abnormalities. In the 
electrocardiogram there was a shortened Q-T interval. 

Some of the biochemical findings are summarized in Fig. 1 and Table 1. There was a 
marked hypercalcemia and a marked hypercalcuria. The non-protein nitrogen level 
was normal. There was a slight acidosis, but the ability of the kidneys to acidify the 
urine was not impaired, as was demonstrated after an acid load. The electrophoret:c 
pattern of the serum proteins was normal. The daily urine volume was 300-400 nl 
with a specific gravity of 1.010 or less. There was a slight intermittent albuminuri:, 
but no red cells were found in the urine. 


1 Aided by a grant from the City of Stockholm Foundation for Medical Research. 
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Fig. 1. Metabolic effect of cortisone in vitamin D intoxication. The serum calcium level and the 
urinary calcium excretion were high before therapy. Cortisone caused a rapid normalization. 


TABLE 1 


Blood chemistry in the patient with vitamin D intoxication. 


Sodium | Potassium | Chloride | BHCO, NPN 
mEq/1 mEq/1 mEq/l mMol/i mg/100 ml 
1955 
VII, 5 94 18 35 5 
Vit, 7 139 5.1 102 5 
VII, 14 21.6 4.5 


One week after admission cortisone treatment was started. The hormone was ad- 
ministered perorally every 6th hour in two different four-day periods with an interval 
of three days between them. Throughout this period the patient was kept in bed and 
fed a constant diet containing 700 g of human milk, juice and some vegetables. 
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Studies of the Effect of Cortisone Treatment 
Methods 


Urine was collected quantitatively in 12-hour periods, usually only during the night. 


Urine for the determinations of pH and carbon dioxide combining power was obtained 
by catheterization and was collected under mineral oil. Citric acid excretion was deter- 
mined in urine samples collected with toluene as a preservative. For the analytic il 


work ordinary routine methods were applied. 


Results 

General effect —After institution of cortisone treatment there was a marked 
general improvement of the patient. She became alert and active, and ano- 
rexia, hypotonicity and the symptoms of dehydration disappeared. This 
change of her general state coincided with a rapid fall of the serum calciuin 
level. 

Calcium metabolism.—As can be seen from Fig. 1 hypercalcemia was 
marked prior to treatment, the level being stationary between 15 and 16 mg 
per 100 ml serum. After institution of cortisone therapy a pronounced anc 
rapid fall in serum calcium concentration occurred. 

Before treatment there was a marked hypercalcuria, the calcium excretion 
in the urine varying between 35 and 50 mg per 12 hours, corresponding to 
9-13 mg per kg body weight per 24 hours (the normal range being 1.1-4.9 
mg per kg body weight per 24 hours, cf. Albritton). The pronounced reduc- 
tion of the urinary output of calcium just before the first period of cortisone 
administration might have the following explanation: Eighteen hours before 
the first period of cortisone treatment, an oral dose of 3600 mg of phosphorus 
as a sodium-potassium phosphate solution was administered during six 
hours. Fig. 1 shows that the phosphate excretion in the urine increased four 
to five times after ingestion of this solution. At the same time there was a 
marked reduction of calcium excretion in the urine. While the phosphate 
output successively diminished to values within the same range as those ob- 
served before the phosphate load, there was a gradual rise of the urinary 
calcium excretion which, however, amounted to only about one third of vie 
values previously observed. Since the calcium excretion rose markedly as 
soon as cortisone was stopped, the depression of the calcium excretion, a‘ 
least during the last two days of this treatment, seems to be caused by corti- 
sone. This statement is supported by the observation that the calcium ex 
cretion also diminished during the second period of cortisone administration 
At the end of the last cortisone period there was a slight but insignifican 
rise of the calcium excretion. 

Phosphaie metabolism.—Before treatment the serum phosphate level wa 
high but the urinary output of phosphate low, amounting, approximately 
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to only one tenth of the amount ingested. These findings seem to indicate a 
low activity of the parathyroid glands, cf. Albright & Reifenstein. During 
the second period of cortisone treatment there was a successive decrease of 
the urinary output of phosphate although the serum phosphate level re- 
mained fairly constant. This finding might be the result of a decrease of the 
absorption of phosphate from the alimentary tract. 

Citrate metabolism.—On admission, the serum citrate level was low. During 
cortisone treatment there was a successive increase of the concentration, 
which, however, remained low as compared to the values found by Harrison 
& Harrison during vitamin D treatment of rachitic children. The urinary 
citrate excretion seemed to vary with no relation to the treatment. 

Icid-base balance.—Before cortisone treatment the urinary excretion of 
bicarbonate was relatively high, reaching 9.2 mEq per liter, despite a slight 
acidosis. However, the ability of the kidneys to conserve fixed base remained 
intact, since ammonium chloride administered as an acid load caused a 
fall of the pH of the urine to 5.5 at the same time as the bicarbonate excre- 
tion in the urine was reduced to a minimum. After treatment, the carbon 
dioxide combining power of serum became normalized. 


Discussion 


The rapid improvement of a patient with typical symptoms of vitamin D 
intoxication after treatment with cortisone demonstrates the beneficial 
effect of this therapy. There was a prompt fall of the serum calcium level 
and a decrease of the calcium excretion in the urine. When the results in our 
case are compared with those obtained by Anderson et al. in cortisone treat- 
ment of sarcoidosis complicated by hypercalcemia, it is obvious that the 
effect on the calcium excretion in the urine was more rapid in our patient 
with vitamin D intoxication. 

There are many indications that cortisone affects calcium metabolism. 
Pincus, Natelson & Lugovoy have shown that cortisone administration to 
rabbits causes a rapid fall in the serum calcium concentration at the same 
time as the citrate level decreases. The effect on the serum calcium level 
might be due to a reduced absorption of calcium from the intestines. From 
their balance studies, Anderson et al. concluded that there was an increase 
of the fecal output of calcium after cortisone treatment. Furthermore Soffer, 
Gabrilove & Jailer have found that cortisone in a patient with Cushing’s 
syndrome induced a very high fecal excretion of calcium causing a negative 
balance. 

Anderson et al. have suggested the possibility of a substrate competition 
mechanism between vitamin D and cortisone. However, this does not seem 
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very probable since Follis, from pathological anatomical studies of a 15- 
month-old baby with Cushing’s syndrome, has stated that the skeletal 
changes in this disease are not of the same type as those observed in rickets 


or late rickets. 
The mechanism by which cortisone interferes with vitamin D and calcium 


metabolism remains obscure. 


Summary 


Cortisone treatment in a typical case of vitamin D intoxication caused a rapid im- 
provement of the patient. There was a prompt fall in the serum calcium level at the 
same time as the calcium excretion in the urine was normalized. The cause of the bene- 
ficial effect of cortisone in vitamin D intoxication and other conditions complicated by 
hypercalcemia has been discussed briefly. 


Traitement par la Cortisone de l Intoxication par la vitamine D. 


Un traitement par la Cortisone dans un cas typique d’intoxication par la vitamine D 
a amené une prompte guérison. I] s’est produit une baisse trés rapide du Calcium séri- 
que, et en méme temps I|’élimination du calcium urinaire se régularisait. La cause de 
leffet favorable de la Cortisone dans ce cas d’intoxication par la vitamine D, ou dans 
d’autres affections compliquées d’hypercalcémie élevée, est briévement discutée. 


Cortison-Behandlung bei Vitamin D-Intoxikation. 


Bei einem typischen Fall von Vitamin D-Intoxikation bewirkte Cortison-Behandlung 
eine schnelle Genesung des Patienten. Der Serumcalciumspiegel fiel prompt ab, als 
sich zur selben Zeit die Calciumausscheidung im Urin normalisierte. Die Ursache des 
giinstigen Effektes von Cortison bei Vitamin D-Intoxikation und anderen mit Hyper- 
caleaemie vergesellschafteten Zustanden wird kurz diskutiert. 


Tratamiento con cortisona de un caso de intoxicacion por Vit. D. 


En un tipico caso de intoxicacién por Vit. D, el tratamiento con cortisona produjo 
rapida mejoria al mismo tiempo que caida de la caleemia y normalizacién de la excre- 
cién urinaria de calcio. Se discute brevemente la causa del efecto benéfico de la cortisona 
en la intoxicacion por Vit. D y otras afecciones complicadas por hipercalcemia. 
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ANNOUNCEMENTS 


The First International Congress of Human Genetics 


will be held in Copenhagen, Denmark, August 1-6, 1956. This congress is planned to 


cover all genetic aspects of normal and pathological characters in man. Any person 
interested in the subject of human genetics and especially of medical genetics is invited 
to take part in the congress. 

Provisional programme and further informations are sent on request. 


The Secretariate of the First International Congress of Human Genetics, 
The University Institute for Human Genetics, 14, Tagensvej, 
Copenhagen, N., Denmark. 

} 


The IVth International Congress of Internal Medicine 


will be held in Madrid from September 19th to 23rd, 1956, under the presidency of 
Professor C. Jiménez Diaz. There will be two main subjects, The role of the adrenals in 
the pathogenesis and evolution of internal diseases and Bronchial asthma and emphysema, 
each of which will be developed by a number of speakers dealing with the various as- 
pects of the theme. Communications on the above or on any other subjects of free choice 
will be admitted. 

Secretariat: Drs. J. C. de Oya and J. Gimena, Calle de Hortaleza 90, Madrid. 


BOOK REVIEW 


Pediatric Clinics of North America, August, 1955. Symposium on Pediatric 
Urology. 


W. B. Saunders Company. Philadelphia, 1955. 


During the last five years pediatric urology has been a subject of increasing in- 
terest. M. Campbell and T. T. Higgins et al. have published books on this subject. 
Now, in this volume of Pediatric Clinics M. Campbell and twenty-six other promi- 
nent authors have given in 19 chapters a very good introduction to this field of medi 
cine. They deal with most of the problems in pediatric urology. Some chapters are more 
detailed, others more like a short review. The book is reeommended especially for pedia- 
tricians but also for urologists. 

N.-O. Ericsson. 
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From the Pediatric Department, University of Oslo 
(Chief: Professor SALOMONSEN) 


Blood Gas Determinations on Premature Infants 


II. Investigations of Premature Infants with Early Neonatal Dyspnea 
(The Hyaline Membrane Syndrome) 


by WILHELM BLYSTAD 


The chief features of the Hyaline Membrane Syndrome are: 

1. The occurrence, in the course of the first day of life, of a characteristic clinical 
picture, with dyspnea, respiratory grunts, and cyanosis. 

2. If the infant dies the postmortem examination will reveal pathologic anatomic 
evidence of pulmonary hyaline membranes, and marked atelectases. 

The hyaline membrane syndrome (Clifford) has been given great attention in recent 
years, but it has not as yet been possible to arrive at a clear understanding of the condi- 
tion. Etiology and pathogenesis are unknown. The clinical diagnosis and definition are 
uncertain (Ahvenainen). Some doubt has even been raised as to whether or not the 
hyaline membranes are of any significance in the development of the condition (Gruen- 
wald, Ranstrém). 

The uncertainty which prevails regarding this condition was evident at the confer- 
ence, Anoxia of the Newborn Infant, held in London in 1951. Gibberd and Jonxis 
maintainéd that the formation of membranes and the condition of the lungs can hardly 
be the cause of death in these cases, and that there must exist another, as yet unknown, 
factor. In the conclusions from the conference the importance of finding a solution 
of this problem was pointed out: “This problem might be solved by planned functional 
tests in certain infants presumably likely to come to autospy, and such activity would 
be more immediately profitable than the detailed search for aetiological causes or 
precise chemical constitution of the membranes.” 

Through gas analyses of cutaneous blood, the author has tried to arrive 
at a functional evaluation of the respiration in patients with this syndrome. 
The study includes examination of 12 premature infants who all presented 
the typical clinical picture, i.e., dyspnea, respiratory grunting, and cyanosis. 
An earlier publication contains a more thorough description of the labora- 
tory methods, and the results obtained on 9 premature infants without 
respiratory complications. 


Laboratory Methods 


Cutaneous blood samples obtained by heel puncture, 0.22 ml in volume, were used 
in the analyses. Oxygen administration to the infant was unchanged during the 
sampling. 
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Determinations of the CO, and O, tensions were carried out by equilibration o 
the blood sample with a small gas bubble. A modification of the method described b. 
Riley and co-workers was employed. 

Part of the same blood sample was transferred to a small centrifuge tube for subse 
quent centrifuging, and the plasma CO, content was determined by the Roughtor 
Scholander method. Reading of the blood pH was made from Van Slyke’s nomograr 
(Peters and Van Slyke 1931). 

The O, analyses give accurate information only where conditions of hypoxemia ar 
concerned, i.e., when the O, tensions are low. If the O, saturation is high, and th 
O, tension lies above the tension of the bubble, 65.4 mm Hg, the results obtained wil 
be too low. This is related to the fact that the volume of the bubble is relatively larg: 
in proportion to that of the blood. 


Materials 


The clinical data for the 12 premature infants that were examined can be summarize: 


as follows: 


1. The complications of pregnancy and delivery are shown in Table 1. 

2. The birth weights ranged from 1250-2580 g, averaging 1680 g. The patient whose 
birth weight was 2580 g, exhibited evidences of immaturity in other respects. 

3. The symptoms occurred early, a few hours after delivery. The respiration wa: 
distinctly labored, with marked inspiratory retractions and prolonged “grunting” 
expirations. There was a tendency to cyanosis. 

4. The physical examination revealed diminished respiratory sounds, and a dispro 
portion between these weak respiratory sounds and the increased respiratory effort. 
Rales over the lungs were present in some cases and absent in others. 

5. In seven of the patients the symptoms showed a progressive tendency, and the 
infants died in the course of the first two days of life. In three of these cases relativel) 
brief attacks of apnea, lasting 2-3 minutes, occurred in the course of the disease. 

6. Five of the patients survived. In these cases the symptoms were somewhat less 
marked. None of these patients had attacks of apnea. In three cases the symptoms 
disappeared at the end of the first or at the beginning of the second day of life. Th 
symptoms of the two other patients lasted a little more than two days. The furthe: 
course did not present any complications from a respiratory point of view. The genera! 
condition on discharge from hospital was satisfactory. 

7. All the patients received incubator treatment, and 40-60 per cent oxygen was 
administered. Gastric aspiration was carried out on arrival at the premature nursery 
Secretions in the pharynx were repeatedly drained out. The incubator was placed head 
down in a slanting position of 15 degrees. Oral food administration was avoided in th« 
acute stage. In six cases stimulation by coffein, cardiazol, or lobelin was tried. Anti 
biotics were administered in the form of penicillin or streptomycin. Hibernation was 
tried in one case only. 


8. Postmortem examinations were performed on all the ¢ xtients who died. In all 
the cases autopsy revealed marked lung atelectases. In six of the seven cases hyaline 
membranes were also found in the lungs. In three cases a development of pneumonic 
changes was found, and three cases revealed intracranial hemorrhage. The bleeding 
was relatively moderate, however, and it seems probable that the marked changes in 
the lungs represented the most important cause of death. 
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TABLE 1 


105 


‘omplications of pregnancy and birth in 12 premature infants showing symptoms of 
early neonatal dyspnea. 


C2 


| Case 2! 


Case 


Case : 


Case 2 


28 D 


Birth Complications Birth Initiation 
weight, g of pregnancy complications of respiration 
1,440 Breach. Slow fetal = 
heart rate. 
1,650 Premature rupture} Some cyanosis. 
of the membranes. 
Breach. 
2,580 — Induction. Some cyanosis. 
2,060 — Transient cyanosis. 
1,550 Mild toxemia. Triplet. Version and —? 
extraction. 
1,400 Mild toxemia. Triplet. Version and —? 
extraction. 
1,250 Toxemia. Induction. Apnea, 2 minutes. 
2,140 Toxemia. Eclamp- | Cesarean section. 20 minutes lapse be- 
sia. fore satisfactory 
respiration. 
1,590 Toxemia. Premature separa-| Mild asphyxia. 
tion of placenta. Some crying after 
Induction. aspiration. 
1,950 
1,270 Severe toxemia. Cesarean section. Depression of res- 
piration. 
1,300 


Results 


The results for the seven premature infants suffering from early neonatal 
dyspnea who died are found in Table 2. All the analyses showed a consider- 
able, at times very marked, rise in CO, tension. The values obtained ranged 
from 58.7-157.5 mm Hg, averaging 80.1 mm Hg. A comparison of the CO, 
tensions here with the results obtained for premature infants without respi- 
ratory complications (Table 4) reveals a difference in the average values of 
about 40 mm Hg. 

The total CO, content in plasma showed no corresponding increase, 
however. The values here ranged from 32.7-56.4 volumes per cent. The 
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TABLE 2 


Analyses carried out on seven premature infants with early neonatal dyspnea. Th » 
patients died, and in six cases autopsy revealed atelectasis and hyaline membran ; 
in the lungs. In one case (Case 27) atelectasis was found, but no hyaline membrane: . 
In cases 3, 5, and 28 brief attacks of apnea occurred in the course of the diseas: . 


| 
> 
O, tension CO, tension serena 

Age hours content pH 

8 vols. % 
Case | 17 27.0 62.5 50.9 7.15 
19 31.2 58.7 47.6 7.15 
Case 3 a 47.2 70.4 56.4 7.14 
8} 21.4 71.9 47.3 7.05 
Case 5 44 23.9 63.9 34.8 6.95 
46 21.6 66.5 32.7 6.90 
Cace 24 27 21.2 66.6 42.5 7.03 
29 20.0 70.5 39.9 6.97 
Case 25 28 23.0 76.2 43.9 6.99 
Case 27 4 44.3 82.7 43.0 6.95 
53 38.4 90.5 45.3 6.91 
Case 28 3 45.6 91.7 58.2 7.03 
6 25.9 157.5 51.9 6.69 
7 15.7 92.0 42.5 6.87 


average, 45.5 volumes per cent, lay a little below the corresponding value for 
premature infants without respiratory complications. 

The combination of very high values for the CO, tension and relatively 
low values for the CO, content resulted in a marked reduction of the blood 
pH. The values for the latter ranged from 6.69-7.15, averaging 6.98. 

The O, tensions for these seven patients lay between 15.7-47.2 mm Hg. 
These values indicate that the hypoxemia in some of the cases was rather 
marked. 

The results for the five surviving patients are shown in Table 3. When 
the clinical symptoms were fully developed the analyses presented about the 
same picture in these cases as was seen for the patients who died. However 
the displacements were less pronounced. The average values for the survivin: 
patients were: CO, tension, 58.1 mm Hg. CO, content in plasma, 49.4 volume; 
per cent; and pH, 7.17. The values for O, tension ranged from 33.7—49.8 mn 
Hg, so in these cases too the results were somewhat lower than those fo" 
premature infants without respiratory complications. The results indicat: 


a moderate hypoxemia. 
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TABLE 3 


,nalyses on five premature infants with early neonatal dyspnea. All the patients 

irvived. In these cases the dyspnea lasted from one to a little more than two days 

fter birth, after which the symptoms quickly disappeared. The sampling was carried 
out partly in the acute stage, and partly after the dyspnea had subsided. 


Age Dyspnea O, tension | CO, tension wig pH 
mm Hg mm Hg 
vols. % 
| Case 6 5 hours... + 41.1 60.6 52.8 7.18 
+ 47.6 63.3 52.9 7.16 
64.5 40.0 49.4 7.34 
62.0 38.1 48.2 7.36 
42.8 59.2 51.9 7.18 
+ 56.8 50.1 7.19 
59.4 39.1 48.1 7.34 
62.2 37.4 47.3 7.36 
|Case 1515 4, ... + 33.7 62.6 50.0 7.14 
a re + 36.5 51.3 49.6 7.23 
33 days... - 69.2 42.6 57.2 7.39 
| ae 62.8 44.3 55.3 7.36 
| Case 19 3 hours... + 49.8 58.2 43.9 
a ae + 45.6 54.1 47.6 7.18 
ee - 56.0 44.2 50.3 7.31 
56.9 38.8 49.5 7.36 
ee + 36.8 53.0 47.4 7.19 
+ 41.4 61.4 47.7 7.12 
3 days... - 44.6 43.8 50.7 1.28 


For the surviving patients analyses were also carried out in the course of 
the first few days following the disappearance of the clinical symptoms. 
These values were found to lie within the range of those for premature 
infants without respiratory complications. 


Comments 


A rise in the CO, tension of the blood has been demonstrated in premature 
infants suffering from early neonatal dyspnea. For the patients in the group 
who died the rise was quite marked. In all the analyses a reduced blood pH 
was found. 

It is natural to suppose that an increased admixture of venous blood to 
the cutaneous sample has taken place in these instances. This is caused by 
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TABLE 4 


Analyses carried out in the course of the first four days of life on premature infant 
who showed no symptoms of respiratory disturbances. 


O, tension | CO, tension sees 
Age days content pH 
: mm Hg mm Hg 
vols. % 
Case 2 7 63.8 36.6 42.7 7.32 
Case 4 1 64.9 45.8 50.2 7.29 
2 62.7 37.5 50.4 7.38 
3 56.1 33.2 50.2 7.44 
Case 9 1 54.1 37.0 53.2 7.41 
2 63.3 35.2 44.1 7.35 
4 61.5 44.4 51.5 1.30 
Case 10 l 51.4 45.6 51.9 7.30 
l 53.8 44.8 52.5 7.32 
2 59.0 36.8 43.4 7.32 
+ 73.9 28.9 40.2 7.38 
Case 12 2 76.4 36.6 44.8 7.34 
3 73.7 41.0 52.0 7.35 
Case 13 l 50.1 34.4 44.1 7.36 
+ 59.2 36.4 52.5 7.42 
Case 17 1 68.1 32.5 43.3 7.37 
4 78.0 39.5 53.6 7.39 
Case 20 2 54.5 42.7 53.3 7.35 
Case 21 + (i | 42.2 51.8 7.34 
Average 38.5 48.7 7.35 


a right—left shunt through the foramen ovale and ductus Bottali (Lind and 
Wegelius). A right—left shunt does not, however, usually result in an in 
crease of the CO, tension. Furthermore, the alteration of the blood pH 
caused by this mechanism should be relatively slight on account of th 
simultaneously occurring reduction of oxyhemoglobin. 

The author is therefore of the opinion that there is reason to conclud 
that the recorded rise in the CO, tension is due principally to a respirator) 
failure. A clinical evaluation reveals increased respiratory efforts in thes¢ 
patients. Investigations carried out by Karlberg and co-workers have furthe: 
shown that this condition involves an increased minute volume. The respir 
atory failure could, consequently, hardly be due to a depression of the respir 
atory center, but must originate from a pulmonary pathological condition 
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‘he marked pathological anatomic findings in the lungs, revealed by the 
utospsy, confirm this conclusion. 

As has been mentioned earlier, some doubt has been raised as to the signifi- 
ance of the pulmonary pathological findings in these cases. The results 
f these investigations show, however, that a marked respiratory failure 
f pulmonary origin is the central feature of this condition. 

In three of the patients in this material attacks of apnea occurred in the 
nurse of the disease. The explanation of these attacks would probably be 

transient central respiratory failure. The attacks were relatively brief, 
isting from 2-3 minutes, and the dyspnea continued after the attacks. 

1 one of the cases sampling was carried out about 3 minutes after an attack. 

considerable rise in the CO, tension to 157 mm Hg was found. This find- 
ig clearly illustrates the serious implications of attacks of apnea when they 
ecur in patients with neonatal dyspnea. 

The CO, content in plasma is generally regarded as an indicator of the 
ikali reserve. The average CO, content for the seven patients who died 
‘as 45.5 volumes per cent. In these patients, where the CO, tension was 
ery high and the blood pH very low, the picture presented will, however, 
ot be adequate. A reduced CO, tension, and a consequently more normal 
‘H, would have resulted in a considerably lower level for the CO, content 
1 these patients. Peters and Van Slyke (1931) point out that a change in 
(he blood pH of 0.1 will give a change in the CO, content of “true plasma”’ 
corresponding to 7 volumes per cent. A correction of the pH to 7.35 will 
thus cause a reduction of the CO, content to about 20 volumes per cent for 
the group of patients who died, and about 37 volumes per cent for the surviv- 
ing group. A considerable reduction of the alkali reserve was therefore pres- 
ent, particularly in the patients who died. The causes for this metabolic 
acidosis would probably have to be sought in an increased production and 
accumulation of organic acids, and in a damaged kidney function. 

The most important finding is probably the considerable reduction of 
the blood pH. Two different factors are of significance in the establishment 
of the low pH: (1) The respiratory failure, causing a rise in the CO, tension, 
and (2) the reduction of the alkali reserve, probably occurring secondarily. 
[t is probable that the increasing acidemia and complications in the form 
of attacks of apnea will represent the most important factors causing poor 
prognosis. 

The rather marked hypoxemia is probably to a great extent caused by a 
right—left shunt (Lind). Consequently, the O, analyses do not form a very 
good basis for an evaluation of the functional condition of the lungs. The 
hypoxemia probably represents the most important factor in the establish- 
ment of the recorded alkali deficiency. It must further be pointed out that 
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the effect which could be expected from oxygen therapy will depend on the 
degree of the existing shunt. 

In one of the patients in this group the autospy revealed lung atelectasis 
while hyaline membranes were not found. This patient presented the samc 
clinical picture as the others, and the analyses showed similar displacement: 
in the acid-base balance. Cases with early neonatal dyspnea and no hyalin« 
membranes at autopsy are, in the author’s opinion, not very unusual. Th¢ 
significance of the hyaline membranes for this syndrome will still have to 
be regarded as uncertain. It is possible that the membranes, when they ar« 
present, play an important part in the development of the atelectasis; but 
they could also be secondary findings, and of no great account. With regard 
to the development of the severe respiratory failure, the author is inclined 
to lay particular stress on the massive atelectases. 

It must be pointed out that in some cases autopsy reveals atelectases and 
hyaline membranes even if the patients do not present the typical clinical 
picture with dyspnea. Analayses were carried out in one of these cases. A 
considerable respiratory acidosis was found, the CO, tension being 90.6 mm 
Hg, and the pH 6.74. From the very beginning this patient showed symp- 
toms of a depression of the respiration. There seems to be reason to believe 
that the development of the typical clinical picture with dyspnea is depend- 
ent on an undamaged respiratory centre. 

In the five surviving patients the analyses showed a normalizing of the 
values. The results confirm the impression that within a short time a radical 
improvement of the function of the lungs sets in. In the author’s opinion 
the time of this turn of events will be somewhat variable. Potter maintains 
that the improvement generally occurs within the first few hours. This 
does not quite conform with the author’s observations, nor with those of 
several other investigators (Clifford, Parmelee). In many cases the symptoms 
can last 2-3 days before the disease takes a favorable turn. 

Oxygen administration is still the most important form of therapy for 
these patients. It is possible that an increased supply of oxygen to the tissues 
can reduce the production of organic acids, and improve the kidney function. 
Through this an increased amount of alkali should be set free to compensate 
the respiratory acidosis, and the chances of a possibly fatal acidemia should 
be lessened. It is further possible that the attacks of apnea which tend to 
aggravate the condition to a considerable extent, could be prevented by 
energetic O, therapy. The effectiveness of the oxygen therapy will, however, 
depend on the degree of the right—left shunt. 

CO, administration in cases of atelectasis has been proposed by Nisell. 
The administration of CO, at short, frequent intervals, has been reported 
by Lichtfield and co-workers. However, on the basis of the results obtained 
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in the present study the author is inclined to consider the administration 
cf CO, as contraindicated for patients suffering from early neonatal dyspnea. 
Attempts to correct the metabolic acidosis and the acidemia by administra - 
on of alkali would probably not give favorable results. In all likelihood 
considerable aggravation of the respiratory acidosis would ensue. Many 
her therapeutic measures have been proposed and tried, but the results 
lave not as yet been too convincing. 


Summary 


In premature infants determinations of the CO, tension, O, tension, plasma CO, 
mtent and pH of cutaneous blood samples were carried out. In the present publica- 
m are reported the results obtained on 12 premature infants suffering from early 
1 onatal dyspnea (the hyaline membrane syndrome). Seven of these patients died, 
id in 6 of the cases the autopsy revealed hyaline membranes in the lungs. 

In the 7 fatal cases there was demonstrated an increased CO, tension, an accentua- 
t on of the metabolic acidosis, markedly reduced values for the pH and low O, tensions 
i..dicating a considerable hypoxemia. The investigations confirmed the idea that the | 
umonary pathology and the subsequent respiratory failure represent the central 
f-atures in this condition. The pronounced displacements in the acid-base balance are 
robably of great significance for the poor prognosis. 

The 5 surviving premature infants presenting the same picture showed similar, 
10ugh less pronounced, displacements in the acid-base balance. The clinical recovery 
was accompanied by a rapid regression of the recorded disturbances. 


\ 
Détermination des gaz dans le sang de nourrissons prématurés. II. Recherches chez des 
ourrissons prématurés présentant une dyspnée néonatale précoce. (Le syndrome de 
membranes hyalines.) 

Des dosages de la tension de CO,, de la tension d’oxygéne, du contenu de CO, dans 
le plasma et du pH du sang cutané ont été fait chez des nourrissons prématurés. Dans 
la publication présente, l’auteur rapporte les résultats obtenus chez douze nourrissons 
prématurés souffrant de dyspnée néonatale précoce (le syndrome de membranes 
hyalines). Sept de ces patients sont morts et chez six de ces cas on a trouvé & l’autopsie 
des membranes hyalines dans les poumons. On a pu mettre en évidence dans les sept 
cas fatals une augmentation de la tension de CO,, une accentuation de l’acidose métabo- 
lique, un abaissement prononcé du pH et des tensions d’oxygéne basses, indiquant une 
hypoxémie considérable. Les recherches ont confirmé le fait que les lésions pulmonaires 
et Pinsuffisance respiratoire, qui en résulte, sont les principales caractéristiques de 
cet état. Le déséquilibre accentué de la balance acido-basique explique probablement 
bien le pronostic sévére. Chez les cing nourrissons prématurés qui ont survécu et ont 
présenté le méme tableau clinique, des déséquilibres semblables, quoique moins 
accentués, dans la balance acido-basique ont pu étre démontré. La guérison clinique 
était accompagnée d’une régression des anomalies enregistrées. 


Blutgasbestimmungen bei Friihgeburten. II. Untersuchungen an Friihgeburten mit friih- 
eitiger Neugeborenendyspnoe. (Syndrom der hyalinen Membranen.) 

Bei Friihgeburten wurden Bestimmungen der CO,-Spannung, der O,-Spannung, des 
Plasma CO,-Gehaltes und des pH von Kapillarblut durchgefiihrt. In der vorliegenden 
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Veréffentlichung werden die Ergebnisse, die bei 12 an frither Neugeborenendyspno 
(Syndrom der hyalinen Membranen) leidenden Friihgeburten gewonnen wurden 
dargelegt. Sieben dieser Patienten starben und in 6 der Fille zeigte die Autopsie hyalin 
Membranen der Lunge. Bei den 7 Fiillen mit letalem Ausgang wurden eine erhéht 
CO,-Spannung, eine Betonung der metabolischen Acidose, merklich erniedrigte Wert: 
des pH und niedrige O,-Spannungen, die eine betrachtliche Hypoxaemie anzeigen 
festgestellt. Die Untersuchungen bestiatigten, dass der Lungenschaden und das darau 
folgende Versagen der Atmung das zentrale Merkmal in diesem Zustand darstellen 
Die ausgeprigten Entgleisungen im Saure-Basen-Gleichgewicht sind wahrscheinlic! 
von grosser Bedeutung fiir die ernste Prognose. Die 5 tiberlebenden Friihgeburten 
die dasselbe Bild boten, zeigten tihnliche, wenn auch weniger ausgeprigte Verschie 
bungen im Saure-Basen-Gleichgewicht. Die klinisehe Genesung war von einer schnelle: 
Riickbildung der beschriebenen St6rungen begleitet. 


Determinacion de gases sanguineos en prematuros. II. Investigacion de prematuros cor 
disnea neonatal. 


Se determiné en prematuros, la tensién de O, y CO,, el contenido plasmatico de 
CO, y el pH de la sangre periférica. En esta publicacién se comunican los resultados 
obtenidos en 12 nifios con disnea neonatal temprana (sindrome de la membrana hia 
lina). Siete de estos pacientes murieron revelando la autopsia la presencia de membranu 
hialina en 6 de ellos. En todos estos casos se demostré un aumento de la tensién d 
CO,, aumento de la acidosis metabdlica, reduccién de pH y bajos valores de tensién di 
O, indicando considerable hipoxemia. Esta investigacién confirma que la patologi« 
pulmonar y la subsecuente falla respiratoria representan el hecho principal de estw 
afeccién. Los marcados cambios del equilibrio a4cido basico son probablemente de gram 
significacion en el mal pronodstico. Los 5 sobrevivientes presentaron el mismo cuadr: 
aunque con menos variaciones en el equilibrio acido base. La recuperacién clinica s« 
acompanaba por una rapida regresién de los cambios. 
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Histological Findings Characteristic of Rickets in Foetuses anc 
Young Infants 


by 
GERT v. SYDOW, Sundsvall; STIG RANSTROM, Uppsala; DAVID BEREZIN 
Malmé; and OLIVER AXEN, Karlskoga 


Only a few observations of changes typical of rickets in the earliest stage: 
of human life have hitherto been published. Until recently the statement 
made by Schmorl at the beginning of this century has remained unchallenged 
namely that rickets does not occur before the middle of the second mont! 
of life. “Exceptions were made for children of mothers suffering from osteo 
malacia after Maxwell had been able to prove the existence of very pronounce: 
histological changes in the skeleton of such children dying when only a few 
days old. During the last decades some investigators have established 


that roentgenological (7, 14) and biochemical (14) changes characteristic of 


rickets may occur, especially in premature infants, even during the firs‘ 
month of life, but in these series no histological control of the nature of th« 
changes was available. Recently, however, some investigations have bee! 


published showing that skeletal changes characteristic of rickets may occur 


even in very young infants of mothers who cannot be suspected of having 
suffered from osteomalacia. Follis, Park & Jackson have investigated a large 
series of infants less than two years old coming to autopsy; among 36( 
infants dying during the first two weeks of life “slight rickets’ was found 
in only two, but during the next two weeks rickets was found in 16.2 pei 
cent, 15 per cent being “‘severe rickets”. Ranstrém & v. Sydow found “defi 
nite rachitic changes” in 52.3 per cent of 155 infants dying during their first 
two weeks; among the 69 infants dying on the first day of life “definite 
rachitic changes” were found in 29 per cent. 

The purpose of the present paper has been: 

(1) To investigate the occurrence in the ribs of histological changes charac- 
teristic of rickets during foetal life and during the earliest part of postnata! 
life; 


Fig. 1 (top left). Foetus 17 em, weight 
130 g, born 5th month, legal abortion. 
Osteochondral junction: normal structure. 


Fig. 2 (top right). Foetus 20 em, weight 

165 g, born 5th month, legal abortion. 

Hyperplasia of cartilage at straiyht osteo- 
chondral junction. 


Fig. 3 (right). Foetus 23 em, weight 300 g, 

born 5th month, legal abortion. Hyper- 

plasia of cartilage, irregular osteo-chondral 

junction with slight mixture of cartilage and 
bone. 
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(2) To record the different characteristics of the changes observed and t 
investigate their mutual association; 

(3) To investigate a possible relation between the presence of such chang« 
in the ribs and the presence of certain serum values for calcium, phosphort 
and phosphatase in the mother; of roentgenological signs of rickets in th 
wrist; and of rachitogenic factors in the history; 

(4) On this basis, to try to gain a conception of the causes of the histologic: 
changes observed. 


Material and Methods 


The material for this investigation is derived from three parts of Sweden: (1) Malm 
(56°N; the Obstetric-Gynaecological Clinic); (2) Uppsala (60°N; the Pathological De 
partment); (3) Sundsvall (62°N; the Obstetric-Gynaecological and Paediatric Depart 
ments). In all autopsies on infants and foetuses carried out in these institutions durin; 
a two-year period (Uppsala three years) the osteochondral junction, including som: 
centimeters of bone and cartilage at either side of the first or second and the sixth ov 
seventh rib, have been collected. Only a small number of preparations have been lost. 
Two cases of syphilis congenita and one case of a skeletal malformation resembling 
chondrodystrophia foetalis have been excluded. The examined series thus consists 
of 527 individuals. Its distribution according to place of origin, sex, birth weight, age, 
and cause of death is shown in Tables | and 2 

The birth-weight groups have been delimited so that the first group (0-300 g) 
should include, above all, most legal abortions. The upper limit corresponds rather 
well to the border between the fifth and sixth foetal month. The second group (310 
1000 g) includes, generally speaking, the remaining abortions and the “‘nonviable”’ pre 
mature infants. The third group (1010-2500 g) premature infants with “‘viable”’ birth- 
weight, and the fourth group (> 2500 g) infants usually judged as full term. It is obvious 
from Table 1, that the material from the various towns is very differently distributed 
among the birth-weight groups, which is, of course, explained by the origin of these 
three series from different types of institutions. 

For each case examined a record has been established, reporting, inter alia, the 
mother’s age, obstetric history, health during this last pregnancy, its duration, course, 
and details of delivery; the infant’s state at birth and afterwards, possible causes 0 


Fig. 4 (top left). Foetus 23 em, weight 200 g, born 4th month, legal abortion. Osteo- chondra 
junction straight with hyperplasia/hypertrophy of cartilage cells. 


Fig. 5 (top right). Foetus 21 em, weight 200 g, born 5th month, legal abortion. Intimat 
mixture of cartilage and bone, cartilage cells hypertrophic. 


Fig. 6 (left). Premature infant, birth weight 1000 g, height 35 em, born 7th month, die 
7 hours after birth. Osteo-chondral junction straight, hyperplasia of cartilage just visible. 


Fig. 7 (right). Premature infant, birth weight 1000 g, height 37 em, born 7th month, died : 
hours after birth. Slightly irregular osteo-chondral junction, cartilaginous hyperplasia/hyper 
trophy. 
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premature birth and death, as well as the mother’s marital status and the employme it 
of the parents. In most cases it has also been possible to question the mother abo it 
her housing standard and the number of those living with her, her work during pre :- 
nancy, time spent outdoors, her consumption of vitamin D and milk as well as oth +r 
aspects of her diet during pregnancy. In about half the cases it was also possible o 
obtain a blood sample from the mother, usually during the first day after delivery, tr 
the determination of serum calcium (according to Kramer & Tisdall), of serum in v- 
ganic phosphorus (according to Youngburg & Youngburg), and of serum phosphata se 
(according to King & Armstrong modified by Buch & Buch). Finally, it was usua! y 
possible to get a roentgen picture of the left wrist of the infant or foetus before autops y. 


The ribs were fixed in 10 per cent formalin and then partially decalcified in Miille ’s 
solution in which the preparations were left until they were just ready for sectionir g, 
After washing in running water for 24 hours, the preparations were embedded in cell: i- 
din; frozen sections were prepared and stained with haematoxylin-eosin. This method 
of preparation is especially suitable for differentiating normally calcified bone fre m 


non-caleified osteoid. 


At the examination of the histological sections the following characteristics have bevn 
recorded: A, the gross histological structure of the osteo-chondral junction; B, the struc- 
ture of the cartilage at the border of the ossification zone; and C, the occurrence of osie- 


oid. 


A. The gross histological structure of the osteo-chondral junction. The normal osteo- 
chondral junction is straight, narrow and distinct. Those cases where this junction is 
broadened and manifestly irregular have been labelled positive. In this connection the 
positive findings have been defined, on the one hand, by a stricter definition (A), in- 
cluding only the severe changes with a mixture of cartilage and bone at the osteco- 
chondral junction, and, on the other hand, by a looser definition (a), including also 
cases with slighter changes—with an irregular osteo-chondral junction but without 


mixture of bone and cartilage. 


B. The structure of the cartilage at the border of the ossification zone. At the cartilage 
side of the normal ossification zone the cartilage cells are regularly arranged in columns, 
with the cells often increasing in size towards the ossification zone together with a 
preparatory calcification of the cartilaginous substance. Those cases where the cartilage 
cells do not present this regular arrangement but are forming a more or less diffuse 
carpet of cells of varying size and with irregularly shaped nuclei, have been labelled (13). 


Fig. 8 (top left). Premature infant, birth weight 1100 g, died when 10 days old. Irregu’ar 
ossification zone with atypical cartilage. 


Fig. 9 (top right). Premature infant, birth weight 1070g, died when 12 days old. Polyeystie 
kidneys. Slightly irregular osteo-chondral junction with atypical cartilage. 


Fig. 10 (left). Premature infant, birth weight 1780 g, died when 10 days old. Slightly irregu‘ar 
ossification zone with moderate atypia of cartilage. 


Fig. 11 (right). Premature infant, birth weight 1800 g, died when 4 days old. Pulmoni: ry 
haemorrhage. Advanced irregularity of ossification zone with atypia of cartilage and mixture of 
cartilage and bone. 
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C. Occurrence of osteoid is usually considered pathognomonic for rickets. In th 
series, with the technique applied, small amounts of non-calcified osteoid have bex 
found in the ossification zone in almost every case. Yet, the findings have only bec 1 
labelled as positive when osteoid has been found in fairly large quantities. In this cas , 
too, one narrower definition (C) has been applied, including only those cases where ost: - 
oid was occurring freely even at most central bone lamellae in the spongiosa, and o1 
wider definition (c), including also those cases where the occurrence of osteoid wi: s 


limited to the ossification zone and the subperiosteal tissue. 


Histological Findings 


The occurrence of signs and combinations of signs characteristic of rickets 
is shown in Tables 3, 4 and 5. It will be seen that such signs are common in a | 
age and weight groups and in both sexes, and that the number of cases fre 
of any rachitic signs is in the minority within practically all the groups. Th 
occurrence of such negative cases, however, rises significantly with increasin « 
weight but falls again, though not significantly, in the higher weight groups 
in live born when compared with stillborn infants. 

The low frequency of entirely negative cases is mainly caused by the fact 
that osteoid has been found so commonly. The occurrence of osteoid is high- 
est in the lowest birth-weight groups, then falls steeply and considerably 
in the stillborn with rising birth weight, so that among the full-term stillborn 
it is found in only a minority. In the live born dying during the first week 
of life the occurrence of osteoid is again significantly higher than in the still- 
born. This is true for the occurrence of osteoid if defined by the narrower (() 
as well as by the wider limitation (c). 

Irregular structure of the cartilage with hyperplasia-hypertrophy of the 
cartilage cells and gross histological broadening and irregularity of the osteo- 
chondral junction are also found in all groups, though less often than the 
osteoid. The only exception are those cases with the latter sign showing « 
real mixture of cartilage and bone in the osteo-chondral junction (A) which 
have not been found among the stillborn full-term infants. In this group the 
incidence of irregular structure of the cartilage (B) is also significantly lower 
than in the lower birth-weight groups. 

Table 6 demonstrates a definite correlation among the different rachitic 
signs in the material. The number of cases with a combination of two signs 
is significantly higher throughout than would be expected in a random distr'- 


bution. 


1 For advice on the method of calculating the correlation we are indebted to Professc ° 


Carl-Erik Quensel, Ph.D., Lund. 
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Fig. 12 (top left). Full-term infant, birth 
weight 3850 g, died when 2 days old. Aspi- 
? ration during delivery, pulmonary atelec- 

tasis. Regular structure of osteo-chondral 
junction. 


Fig. 13 (top right). Full-term infant, birth 
weight 4630 g, died when 2 days old from 
capillary bronchitis. Broadening of the 
ossification zone with atypia of cartilage 
and mixture of bone and cartilage. 


Fig. 14 (left). Non-calcified osteoid borders 
of bone trabeculae. 
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TABLE 6 


‘orrelation between different histological signs of rickets. All cases, stillborn up to 
6 days of age. 


Total | Number} Number | Number | Expected 
Com- | number | of cases | of cases | of cases | numberof Diff € Diff. (n—n) 
bina- exam- | with Ist |}with 2nd|/withboth| cases with 2 _N-R N-K 
tion ined sign sign signs | bothsigns ae Np 
N R n 
469 
AS. . 19 18 3.1 14.9 + 1.58 
AC... 19 169 19 6.9 12.1 + 2.06 
Ac .. 19 286 19 11.6 7.4 + 2.10 
1) CS 77 169 54 28.1 25.9 + 3.86 
77 286 69 47.0 22.0 + 3.93 
83 77 44 13.6 30.4 + 3.04 
83 171 55 30.3 24.7 + 3.95 
83 286 73 50.6 22.4 + 4.02 


Roentgenological Examination 


In 309 cases satisfactory roentgen pictures of the left wrist have been ob- 
ained after death. They have been interpreted consecutively by the same 
examiner who did not know the histological findings or the histories. The 
results appear in Table 7. 

By far the majority of the examined wrists show a ‘“‘normal”’ picture, i.e., 
the epiphyseal line is straight and even without spurs, fringes, cupping or 
broadening, and the bone ends show the same degree of calcification as the 
rest of the bones. This applies to all weight and age groups; in the group of 
full term infants dying during their first week no deviations from normal 
were observed. Most aberrations were found in the lowest weight group; they 
were always slight and only in a few cases more than one type of abnormality 
was found in the same roentgen picture. 

That abnormalities were observed not only in cases where histologically 
rachitic signs had been found but also in cases completely free of histological 
signs of rickets is seen in the table. This is especially true of the cases in the 
lowest weight group. Perhaps a certain accumulation of “positive” roentgen 
findings may be discerned in the few cases presenting a histologically fully 
developed rachitic structure (ABC) but this accumulation is by no means 
significant. On the other hand, it is obvious that the ‘‘positive’’ roentgen find- 
ings are not only mainly found in the lowest weight group but also that within 
this group they are mainly observed among the smallest cases: out of 17 
“positive” findings among the 35 cases in the weight group 0-300 g, 13 oc- 
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TABLE 7 
Roentgenological findings. 
Cortical spur Fringing physeal 
Birth weight in g. | Number Cup- ecalcification — 
Age. exam- ping findi rs 
Histological findings} ined | Ulna} Ulna and|Ulna| Ulna and} Ulna | Ulna|UIna and 
only | radius | only] radius only | radius 

6 2 1 1 1 1 2 
Other “positive” . 20 6 — — 14 
--- 9 3 2 — — — 4 
310-1000. .... 54 

Other “positive” . 34 — — — — 1 32* 
1010-2500 

(Stillborn-6 days) 82 

ABC. : 2 — — — 2 
Other “‘positive” . 53 — 1 — 2 
> 2510 (Stillborn— 

... . 112 

l — — — = l 
Other “positive” . 48 — 48 
> 1010 

(> 7 < 26 

3 — — — 1 1 2 
Other “positive” . 15 — 1 — 14 
BU ncn Se 309 13 | 4 | 1 | 1 | 2 | 2 5 284 


* In one case the distal end of the ulna on X-ray was found to be shorter than the radius; there 
was cupping but no broadening and normal calcification: Probably a malformation. 


curred among the 17 cases below 200 g. It seems reasonable, therefore, t« 
connect the roentgenological abnormalities observed with the poor develop. 
ment of the skeleton in these cases rather than with rachitic changes. 

It should, however, be recalled that the roentgen examinations were made 
on wrists while the histological examinations were made on ribs and it is 
conceivable that rachitic changes may have developed differently in differ- 
ent parts of the skeleton. It should perhaps also be mentioned that roent- 
genological changes will naturally not be seen until some time after the 
histological changes have started (Rector). 
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Aetiological and Pathogenetical Factors 


From the foregoing it will be clear that in all weight and age groups in 
his series the following cases have been observed: (1) cases where the osteo- 
‘thondral junctions of the ribs should, following generally accepted criteria, 
ye considered normal (— — —); (2) cases where the histological structure 
completely fulfills the criteria for rickets established by, e.g., Follis, Jackson, 
{liot & Park (ABC); and (3) numerous cases where the histological picture, 
hough not completely normal, does not fulfill all the criteria for the diagno- 
is of rickets. It remains, then, to find out if the rachitic pictures obser- 
‘ed can really, aetiologically and pathogenetically, be considered to be 
ickets. 

According to current concepts rickets is caused by an insufficient mineral 
upply to the skeleton which in turn is usually caused by an insufficient 
upply of vitamin D; it may also arise from inadequate intake of minerals 
xr by insufficient absorption of minerals from other causes than lack of 
‘itamin D; perhaps also by abnormally increased excretion of minerals. 
‘Some investigators also still recognize the possibility that hereditary and 
constitutional factors play a role in the development of rickets. 

We have tried, as far as possible, to investigate the connection between 
such aetiological and pathogenetical factors and the occurrence of rachitic signs 
n our series. We had to depend mainly upon answers of the mothers after the 
«bortion or after the death of the infant. It goes without saying that answers 
obtained under such circumstances will be highly influenced by sentimental 
and other factors, thus reducing their reliability. It is probable, on the other 
hand, that these factors will act in the same direction upon the answers from 
mothers of “rachitic’” and of “non-rachitic’”’ offspring, since neither the 
mother nor the interviewer could know at that time what the result of the 
histological examination would be. Making allowance for these factors, we 
have found it of interest to see if they point in a distinct direction. 

Vitamin D supply.—In 308 cases the mothers had reported whether or not 
they had taken some vitamin D preparation during pregnancy. Forty-eight 
mothers reported having taken vitamin D, all the rest denying vitamin D 
intake. As was to be expected, it was mainly mothers of infants and foetuses 
with a birth weight over 1000 g who had taken vitamin D. In many cases 
the prophylaxis had probably been unsatisfactory, irregularly carried out, or 
used only for a short time. Among 13 mothers of offspring presenting a fully 
developed histological picture of rickets (ABC), there is a positive statement 
of vitamin D prophylaxis in one case, i.e. a foetus of 5 months weighing 200 
g, the mother stating she had taken cod liver oil (dose unknown) for one 
month of the pregnancy. 
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No positive or negative correlation! coula be demonstrated between 2a 
history of prenatal vitamin D prophylaxis and the occurrence of different 
histological signs of rickets. This is true also after division of the series int« 
weight and age groups. 

Exposure to sunlight.—In 308 cases the mothers had stated if they hac 
taken daily walks, had had outdoor work or a summer holiday during preg 
nancy. To decide from this the extent to which they may have been exposed 
to sunlight is certainly very difficult. As criteria for “exposure to sunlight’ 
we took the statement of the mothers that they (1) used to walk for at leasi 
two hours daily, (2) used to work outdoors, (3) used to walk for at least 
an hour and spent a shorter summer holiday during pregnancy, or (4) hac 
spent a longer summer holiday, at least one month, in the country. 

No correlation could be proved between exposure to sunlight, thus defined 
and the presence or absence of histological signs of rickets in the offspring 

Geographical distribution.—In comparing the occurrence of different histo- 
logical signs in the series coming from Malm6, the southernmost, and Sunds 
vall, the northernmost place, it was generally found that they occurred ir 


the frequency to be expected in a random distribution, but that the number 


of cases free from every sign of rickets (— — —) in the Malm6 series was sig 
nificantly lower than expected. An increased occurrence of histological signs 
of rickets associated with the long sunless winters of northern Sweden could 
thus not be demonstrated. 


Mineral intake.—In 308 cases the mothers have stated the approximate 


amount of milk consumed daily during pregnancy and whether they had 
eaten cheese adequately, moderately or scantily. As “‘sufficient minera! 


intake” we have chosen to consider a daily quota of at least half a liter of 


milk plus moderate or adequate cheese consumption, or at least three quar 
ters of a liter of milk plus scanty or no cheese consumption. 
No association could be found between mineral intake, thus defined, and 
the occurrence or absence of histological signs of rickets in this series. 
Serum calcium, serum inorganic phosphorus, and serum phosphatase in ma 
ternal blood.—In 249 cases the amount of calcium, inorganic phosphorus anc 


phosphatase could be determined, usually within the first 24 hours after 


delivery, in some instances later during the first week. No association could 
be proved between the maternal serum values and the histological structur: 
of the skeleton of the offspring. 

Number and sequence of pregnancies and lactations. Numerous pregnancie 
in close sequence and especially prolonged previous lactations have bee 
supposed to deplete the maternal mineral stores thereby predisposing th: 


1 The correlations are, as mentioned before, calculated following the advice of Professo 


Carl-Eric Quensel, Lund. 
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foetus for rickets (6). In this series multiparity occurs mainly in those mothers 
having abortions in the weight group 0-300 g, where it has probably contri- 
buted often to the motivation of legal abortion on medico-social indications. 
No association could be found between a history of three to eight previous 
pregnancies and the presence or absence of histological signs of rickets in the 
foetuses. 

Social conditions.—Living under inferior social conditions may, no doubt, 
be combined with an increased risk of suboptimal nutrition of the foetus in 
utero, among other things concerning minerals and vitamin D. We have 
therefore investigated the following social factors: the marital state of the 
mother; her employment, if any; the employment of the husband; the quality 
of housing and the degree of crowding; the number of children. As “‘unsatis- 
factory social conditions” we have chosen to consider those situations 
where the mother has been unmarried or the husband had no steady employ- 
ment, where the family had no house of their own or where the dwelling was 
estimated as very unsatisfactory, and where the degree of crowding was re- 
ported as at least three inhabitants per room (except kitchen). 

Reports of this kind have been available in 316 cases. No significant corre- 
lation could be established between the occurrence of “‘unsatisfactory social 
conditions’ and the presence or absence of histological signs of rickets. 


Summing up the comparisons so far made, it can be said that nothing has 
shown that shortage in vitamin D or mineral supply of the pregnant woman 
may have been of importance for the development of the histological signs of 
rickets observed in the foetuses and children in this series. 


Sex distribution.—Some investigators (1, 15, 16) have found that clinical 
rickets occurs about twice as often in boys as in girls. In this series no associa- 
tion could be proved between male sex and the occurrence of different histo- 
logical signs of rickets. Not even in the lowest weight group (0-300 g) where 
fully developed histological rickets (ABC) was found in six male foetuses and 
only in one female is the difference statistically significant. 

The rachitic changes observed in this series, then, do not seem to behave 
like clinical rickets concerning the sex distribution. 

Twins.—The series includes nine pairs of twins where preparations have 
been collected from both twins: six of these being dizygotic and three enzy- 
gotic. Beside these, there are thirteen pairs of twins where only one twin has 
been examined: in three of these the other twin has also died but preparations 
have not been obtained for different reasons; in ten cases the other twin sur- 
vived. 

In eight of the nine “‘complete’’ pairs both twins showed identical histo- 
logical pictures; they all died on the second day of life or earlier. In the ninth 
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pair there was no full agreement: the smaller twin, a boy weighing 820 g ai 


birth and dying on the first day of life, showed a “‘normal”’ bone (— — — ) 
while the bigger, a boy weighing 1190 g and dying on the second day, pre 
sented osteoid (— —C). This pair was dizygotic. 


In seven of the ten surviving twins the results of examinations made at 
Children’s Welfare Centres during the first years of life could be gathered 
In four of these no signs of rickets had been observed: the findings in the dea 
twin in these cases were (— — —), (— — —), (— —C), (— BO), respectively. h 
one case craniotabes (-+ +) and rosary (+) had been observed at the age of 4 
months; after increasing the dose of vitamin D craniotabes (-+-), but no rosary 
was still present at 5 months. The finding in the stillborn dizygotic twin 
was here (a —c). In a sixth pair of twins where the stillborn enzygotic twin 
presented the structure (aBC) only a slight Harrison’s groove was found in 
the surviving twin at the age of three years; she had not been examined in 
the meantime and had taken vitamin D every winter. 

The greatest interest is linked to a case where the dead dizygotic twin, a 
boy weighing 1810 g at birth and dying on the second day of life, presented 
a fully developed histological picture of rickets (ABC). The surviving brother. 
weighing 1620 g at birth, was first treated at a Children’s Hospital for 6 weeks 
and then in his home where he was supervised by the Children’s Welfare 
Centre. He took, at least from the age of 54 months, a large dose of vitamin 
D (3000 I.U.) daily. At repeated examinations between 5} and 10 months 
of age he presented epiphyseal bosses and looked pale: the diagnosis of rickets 
was underlined in the record. On follow-up investigation at the age of three 
years he showed no skeletal changes except a slight Harrison’s groove and 
the roentgen examination of the wrists, ankles and ribs showed a normal 
bone structure, except for a certain thickening of the fibular and tibial epi- 
physes. 

It appears, then, from the comparisons between them that twins, enzygotic 
as well as dizygotic, usually show an identical histological structure of the 
osteochondral junctions of the ribs. In one case where one twin dying during 
the newborn period showed fully developed histological rickets, the surviving 
twin showed clinical signs of rickets later during infancy. From this, of course, 
no general conclusions can be drawn. 


Discussion 


It appears from the tables that cases with a fully developed histological 
picture of rickets (ABC) occur, though sparsely, in all weight groups of our 
series. On the other hand, cases entirely free of histological signs of rickets 
(— — —) also occur, much more commonly, in all groups and the incidence 
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of these negative cases rises significantly with increasing birth weight, so that 
in the group of full-term stillborn infants they form a majority. The incidence 
f negative cases, however, again falls, though not significantly, in those 
urviving birth. A corresponding decrease with rising birth weight and in- 
‘rease with extrauterine life has been proved for the occurrence of osteoid 
C) and may perhaps be traced also for the occurrence of the other histolo- 
‘ical signs of rickets (A, B) as well as for the fully developed histological 
victure of rickets (ABC). 

These observations are obviously in contrast to those made by Follis, Park 

« Jackson in their series. Among 360 infants dying within the first two 
veeks of life they only observed two cases of ‘“‘acute slight rickets”, and 
imong 162 stillborn infants no case of rickets. The difference probably cannot 
lepend on different norms of judgement; from the text as well as the illustra- 
ions of their paper it seems as if the definition of positive cases in our series 
vas narrower rather than wider as compared with theirs. The difference may 
ve partly explained by the fact that probably no abortions were included in 
he series of stillborn infants of Follis et al., and that perhaps most cases of 
heir series corresponded to the highest birth-weight group of our series, in 
which also no cases of fully developed rickets were found among the still- 
vorns. In addition, it cannot, of course, be excluded that the difference in 
‘indings may depend on a geographically or anthropologically conditioned 
difference between the two series. 

An elucidation of the mechanism of development of the histological chan- 
ves observed will meet with considerable difficulties. No doubt it is connected 
with a dissociation between the growth and the mineralization of the skeleton. 
Mineralization does not occur at the same rate as growth, and the bone, 
thereby getting rich in osteoid, becomes less resistant to mechanical action, 
which may be supposed to promote the development of structural irregulari- 
ties. The structural irregularities and the atypical cartilage formation, of 
course, might also be put more directly in connection with a metabolic dis- 
turbance of the bone tissue. The tables show that the occurrence of osteoid 
is followed by these structural irregularities in only a minority of the cases. 
This could be interpreted that the defective mineralization must reach a 
certain minimal degree or a certain minimal duration, or both, before the 
other changes will occur. Considerable amounts of osteoid have been found 
so often, especially in the earliest foetal stages, that this could nearly be 
regarded as “physiological”. Since the other partial phenomena, and espe- 
cially the combination of all the partial components of the rachitic picture, 
however, occur much less frequently, it must be supposed that the defective 
mineralization will rarely reach the degree of severity that the tenacity of 
the bone will be risked and structural irregularities manifested during foetal 
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life. This, therefore, ought to be interpreted as a definitely pathological con 
dition. 

The changes observed have presented the same histological characte 
independently of whether they have been observed during the foetal stag: 
or later. One would, therefore, initially expect them to have essentially th: 
same mechanism of development in both cases. The discrepancy betwee: 
bone growth and mineralization which seems to be the basis of these change 
may of course have several causes, and these may be supposed to play : 
different role during different developmental stages. It may be caused by : 
defective power of the bone to absorb minerals; by an insufficient minera 
supply; by shortage of vitamin D; perhaps also by hormonal factors (12 
It is known that during the first few weeks of postnatal life the mineral suppl: 
to the infant is so scanty that a depletion of minerals must occur (13). Som: 
observations indicate that this may lead to rachitic changes, at least ii 
premature infants (14). On the other hand, it may be considered as estab 
lished that rickets occurring later during infancy when mineral supply i: 
not usually scanty, will generally presuppose a shortage of vitamin D. 

Contrary to this, nothing is known concerning the role of these mineraliz 
ing factors in the development of the rachitic changes observed even in foeta| 
life, except in infants of osteomalacic mothers (8). In our series we have no! 
been able to find anything indicating a connection between the mineral in 
take or the vitamin D supply of the mother and the occurrence of rachitic 
changes in the foetus. However, the statements on which we had to base our 
comparisons are so unreliable that such a connection can by no means be 
excluded. Since it cannot be proved, it will perhaps be necessary to conside1 
also the possibility of some other mechanism of development for the intra 
uterine changes. 

It seems plausible, then, to connect them with the well-known fact that dur 
ing infancy certain children are liable to develop pronounced rachitic changes 
in spite of the fact that rachitogenic factors have been present only to a slight 
degree and for a short time, while in other children no rachitic signs whatever 
can be proved despite the fact that they have been living for a long time in 
markedly rachitogenic circumstances. It must be presumed that a certain 
“liability” for rickets is necessary for the different rachitogenic factors t« 
provoke the clinical symptoms. 

Obviously, the existence of such an individually different liability to de 
velop rickets is also imaginable for foetal life. This would explain the fact tha‘ 
no association can be proved between the occurrence of histological signs o 
rickets and the nutritional status and living conditions of the pregnant wo 
men in this series. As to the causes of this varying liability, this questio: 
must for the present be left unanswered. It may be connected with different 
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rates of growth during different periods; with the available stores and the 
supply of minerals and of vitamin D during different stages of development; 
vith the functional status of endocrine organs, perhaps especially of the 
yarathyroid; with hereditary factors. The higher prevalence of clinical rick- 
‘ts in boys than in girls certainly points towards one of the two last-men- 
ioned suggestions. Even other causes may be imagined; but our ability to 
enetrate deeper into this problem seems very small at present. 

A question of great interest is, of course, whether the “‘liability” for rickets 
n infants may have some connection with the foetal bone changes observed 
»y us. Could it be that in some cases the discrepancy between bone growth 
ind mineralization observed in the majority of small foetuses will not be 
iealed by mineralization during the last foetal months but still persist to- 
‘ether with the structural irregularities after birth? Further, could it be that 
n these cases of persisting foetal rickets clinical symptoms of rickets will 
‘specially easily develop as a result of inadequate mineral supply during the 
iewborn period and of inadequate supply of vitamin D during infancy— 
while in those cases where the foetal signs of rickets had never existed or had 
iealed before birth no such liability will be found for rachitic symptoms in 
the presence of rachitogenic factors? These questions, however, cannot be 
inswered on the basis of present knowledge. 


Summary 


The osteo-chondral junctions of the first or second and the sixth or seventh rib have 
been removed from foetuses and infants in 527 consecutive autopsies and examined 
histologically for the occurrence of changes typical of rickets. The distribution of the 
series following birth weight and age appears from Table 1. The following histological 
changes have been searched for: A, Broadening and gross irregularity of the osteo- 
chondral junction; B, irregular arrangement of the cartilage cells at the ossification zone; 
C, oceurrence of considerable amounts of osteoid at the ossification zone and in the 
spongiosa. Concerning two of the changes one narrower (A, C) and one wider (a, ¢) 
definition have here been used. 

All these histological changes have been found in all weight and age groups (Table 3). 
A marked correlation has been proved between the different changes (Table 6). The 
fully developed histological picture of rickets (ABC) likewise has been found, though 
sparsely, in all weight and age groups of the series, except in the stillborn infants of 
the highest weight group (the full term). On the other hand, an entirely “‘normal’’ bone 
structure, free from histological signs of rickets, has also been found in all weight and 
age groups. The incidence of cases with such “‘normal” findings is significantly higher 
in the higher weight groups than in the lower ones, and higher, though not significantly 
so, in the stillborn than in those who lived after birth. 

In 309 cases roentgen pictures of the left hand have been made prior to autopsy. 
These pictures have been normal in most cases. Slight roentgenological changes have 
been observed mainly in foetuses of less than 300g of weight, and they have been found 
in those showing histological signs of rickets as well as in the others. 
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We have searched for a possible association between the histological findings and th¢ 
following factors: Vitamin D intake and exposure to sunshine of the mothers durin; 
pregnancy, home district of the mothers (Malm6 56°N, Uppsala 60°N, or Sundsval 
62°N), their mineral supply during pregnancy, the levels of calcium, inorganic phos 
phorus and phosphatase in their blood serum following delivery, their number of chil 
dren, the sequence of pregnancies and lactations, and social conditions. Nothing has 
appeared indicating that shortage of vitamin D or defective supply of minerals to th« 
pregnant mother are of importance for the development of the histological findings ir 
the foetus or child. 

The interpretation of the findings is difficult. Apparently the changes in bone struc 
ture are caused by a discrepancy between bone growth and mineralization, but the 
cause of this discrepancy is open to discussion. 


Aspects histologiques caractéristiques du rachitisme chez des foetus et des nourrisssons 
q 


Au cours de 527 autopsies de foetus ou de nourrissons on a procédé systématiquement 
& Vablation de la jonction ostéo-chondrale de la premiére ou deuxiéme cote, et de le 
6° ou 7° céte, puis a leur étude histologique. Les modifications histologiques suivante: 
ont été constatées : élargissement et aspect irrégulier de la jonction ostéo-chondrale 
disposition irréguliére des cellules du cartilage au niveau de la zone d’ossification, appa 
rition d’une quantité considérable de tissu ostéoide dans la zone d’ossification et 1 
couche spongieuse. Ces modifications histologiques ont été observées, avec une remar 
quable association, dans tous les groupes quels que soient lage ou le poids. L’aspect 
histologique du’ rachitisme typique a été également retrouvé, quoique plus rarement. 
dans tous le#groupes de poids et d’age, sauf dans le groupe des morts-nés de poids élevé 
Le nombre de cas présentant une image normale était nettement supérieur dans |e 
groupe d’enfants de poids élevé, que dans le groupe d’enfants de poids plus bas. Dans 
309 cas, un examen radiologique de la main gauche avait été réalisé avant l’autopsie. 
De discrétes modifications radiologiques ont été notées, surtout chez des foetus moins 
de 300 g, mais elles furent observées aussi bien chez ceux présentant un aspect histolo- 
gique de rachitisme que chez les autres. On n’a pu établir aucun rapport entre une 
insuffisance de vitamine D ou un manque de minéraux chez la mére, et l’évolution 
de ces modifications histologiques chez le foetus ou l’enfant. En apparence, ces anoma- 
lies de structure osseuse sont provoquées par une discordance entre la croissance osseuse 
et la minéralisation. La cause de cette discordance reste cependant & discuter. 


Fiir Rachitis charakteristische histologische Befunde bei Foeten und jungen Sduglingen. 


Die osteo-chondrale Verbindung der ersten oder zweiten und der sechsten oder sie- 
benten Rippe ist von Foeten und Sauglingen bei 527 aufeinanderfolgenden Sektionen 
entfernt und histologisch untersucht worden. Folgende histologische Vera&nderungen 
sind gefunden worden: Verbreiterung und grobe Unregelmissigkeit der osteo-chondralen 
Verbindung, unregelmissige Anordnung der Knorpelzellen an der Ossifikationszone, 
Vorkommen grosser Mengen osteotiden Gewebes an der Ossificationszone und in der 
Spongiosa. Alle diese histologischen Veranderungen wurden in allen Gewichts- und 
Altersgruppen gefunden und zwischen den einzelnen Veranderungen bestand eine 
deutliche Korrelation. Voll entwickelte histologische Bilder von Rachitis wurden 
gleichfalls, jedoch selten, in allen Gewichts- und Altersgruppen gefunden, aus- 
genommen bei den Totgeburten der héchsten Gewichtsgruppe. Das Vorkommen von 
Fallen mit normalen Befunden war in den héheren Gewichtsgruppen deutlich hiufiger 
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als in den niedrigeren. In 309 Fallen wurde vor der Autopsie eine Réntgenuntersuchung 
ler linken Hand gemacht. Leichte réntgenologische Veriinderungen wurden insbeson- 
lere bei Foeten von weniger als 300 g Gewicht beobachtet und sie sind bei denen, die 
1istologische Zeichen von Rachitis zeigten, so gut wie bei den anderen gefunden worden. 
Nichts scheint anzuzeigen, dass die mangelhafte Zufuhr von Vitamin D oder von 
Mineralien an die gravide Mutter von Bedeutung fiir die Entwicklung der histo- 
ogischen Befunde beim Foetus oder Kind ist. Offensichtlich werden die Verinde- 
‘ungen in der Knochenstruktur durch eine Diskrepanz zwischen Knochenwachstum 
ind Mineralisation bewirkt, aber die Ursache dieser Diskrepanz steht zur Diskussion 


offen. 


Yaracteristicos hallazgos histolégicos raquiticos en fetos y lactantes pequenos. 


Las articulaciones osteocondrales de la segunda, tercera y sexta 0 séptima costillas 
1an sido removidas en fetos y lactantes en 527 autopsias consecutivas y examinadas 
1istologicamente. Se buscaron los siguientes cambios histolégicos: ensanchamiento e 
rregularidad grosera de la articulacién osteocondral, alineamiento irregular de las 
-élulas cartilaginosas en la zona de osificacién y presencia de considerable cantidad de 
»steoide en la zona de osificacién y en la esponjosa. Todos estos cambios se encontraron 
n grupos de todos los pesos y edades, habiendo ademas pronunciada asociacion entre 
os diferentes alteraciones. Imagen histolégica de raquitismo muy desarrollado se 
neontré también, aunque tenuemente, en todos los grupos excepto en los mortinatos 
lel grupo de mayor peso. La incidencia de casos con hallazgos normales fué 
significativamente mas alta en los grupos de mayor que en los de menor peso. En 309 
casos se practicé examen roentgenoldégico de la mano izquierda previo a la autopsia. 
Se observaron ligeras alteraciones roentgenolégicos sobre todo en fetos menores de 
300 g, tanto en los que presentaron cambios histol6gicos como en los restantes. Nada 
sugiere que carencia de vitamina D o poco aporte mineral a la madre embarazada 
sea de importancia en el desarrollo de cambios histolégicos en el feto o lactante. 
Aparentemente los cambios en la estructura ésea son causados por discrepancia entre 
el crecimiento éseo y la mineralizacién, quedando ia causa de esta discrepancia abierta 
a discussion. 
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From the University Pediatric Clinic, Rikshospitalet, Oslo, Norway 
(Chief: Prof. L. SALOMONSEN) 


Cortisone Treatment of Idiopathic Pulmonary Hemosiderosis 


by SVERRE HALVORSEN 


Idiopathic pulmonary hemosiderosis (iph) has been diagnosed almost 
«xclusively in children. At the present time about 30 cases are reported. The 
|) athogenesis, however, remains unexplained, and so far no effective way of 
treatment has been established. Any attempt to clarify the pathogenesis and 
1ew therapeutical trials seem therefore worth publication. The following 
case is reported because of the hematological findings and the experiences 
ii treatment with cortisone. 

Wyllie et al. collected, in 1948, 17 cases from the literature and added 7 , 
cases of their own. They published an excellent review of the symptomatol- 
ogy of the disease, and in these respects little new has been added. 

In most cases the disease runs a typical course with sudden attacks of 
pallor, dyspnoea, tachycardia, cough and fever. Some patients have abdo- 
ininal cramps, hemoptyses or blood-streaked sputum, others may have jaun- 
dice. In atypical cases there are no distinct attacks, only an increasing pallor 
and weakness which may also occur in the typical cases between the acute 
exacerbations. The pulmonary physical signs during the attacks consist of 
slight dullness, rales and harsh respiratory sounds. Between attacks the 
findings are insignificant. 

The most prominent laboratory findings are a hypochromic anemia, 
reticulocytosis, positive benzidin reactions in stools and sometimes slightly 
elevated serum-bilirubin and urobilinuria. X-ray investigations reveal bi- 
lateral pulmonary infiltrations which change rapidly in size and distribution. 

The prognosis is poor, and the longest survival is 12 years after the onset of 
symptoms (4). 

The pathological changes are limited to the lungs, and in the most ad- 
vanced cases to the heart as a cor pulmonale. Macroscopically, the lungs 
have a dark reddish-brown colour, and they appear full and firm. Microscopi- 
cally, there are intraalveolar and interstitial hemorrhages, large amounts of 
hemosiderin-laden macrophages, fibrosis and fragmentation and distortion 
of the elastic fibres in the alveolar and capillary walls. These changes in the 


\ 
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elastic fibres have been considered to be the primary lesion of the disease 
but similar changes have been found in cases where hemorrhages occurre: 
secondary to mitral stenosis. 


Case Report 


V.H., a girl aged 22 months, was admitted to the hospital July 9, 1954 as an eme 
gency case because of severe anemia. 

The family history was non contributory. She was born at term Sept. 8, 1952 follow 
ing a normal pregnancy and delivery and there were no neonatal complications. Th 
physical and mental development had been normal, and she had been healthy unt 
the present illness. Her diet was adequate for her age, and there were no feeding diff 
culties. 

In May 54, 2 months prior to admission, she apparently did less well and appeare 
weak, but the parents did not take notice of it. June i4th she was vaccinated agains 
smallpox and had a moderate local and general reaction. At that time paleness wa 
noticed. She tired easily. The day before admission she was restless, did not play as 
usual and became increasingly pale. July 8th she had a grunting and heavy respira- 
tion and gave the impression of having abdominal pains. In the evening she was stil! 
worse, and she was transferred to the Childrens Hospital. Except for a dark stool 2—3 
days earlier there had been no signs of external hemorrhages. 

On admission to the hospital she was critically ill. The skin was pale and waxy, th 
respiration frequent and grunting, and she had a slight dry cough. Pulse rate 160. BI 
not obtainable. Temp. 38.2°. There was dullness over the right side of the chest with 
bronchial wheezing and a few rales on both sides. Liver and spleen were not palpable 
but there was muscular defence below the right costal margin. 

Laboratory tests on admission showed Hb 25 %, RBC 1.94 mill., WBC 5200, inde» 
0.66, ESR 36, trombocytes 87,000 and serum-bilirubin 1.5 mg %. Chest X-ray showed 
bilateral, mottled infiltrations. She was treated with blood transfusions, totaling 871 
ml in three days and antibiotics. After 4-5 days the temperature was normalized, th: 
heart rate decreased to 100 and the respiratory rate to 40. 

During the next three weeks her general condition was improving, the pulmonar) 
infiltrations decreased and the Hb % stayed about 70 % without transfusions. In th: 
following weeks she had 2 distinct attacks similar to the one on admission with increas 
ing pallor, dyspnoea, tachycardia and slight fever. During these periods the Hb % wa: 
falling, the pulmonary infiltrations increased and the benzidine reactions in stool: 
became positive. Fig. 1 depicts the clinical course and main laboratory findings. 


Laboratory investigations. 

Urine: The urine was physiological except for a pos. Schlesinger reaction in th: 
dilution 1/40 on one occasion. There were normal amounts of coproporphyrin and n: 
uroporphyrin in the urine. 

Stools: The benzidine reaction was positive several times, most of them during th: 


attacks, as seen from Fig. 1. 

Blood: Hb % 25-90. RBC 2—5 mill. Color index 0.66—0.90. WBC 5-10,000 with norma 
differential counts. Circulating eosinophils 30-100. Trombocytes 87,000—700,000. Bloo« 
groups O MN Rh + (R,R,) P —. Coagulation time 1 min. Bleeding time 4 min. Osmoti: 
fragility: Beginning hemolysis 0.44 % NaCl, total hemolysis 0.30 % NaCl. Coagulatioi 
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Fig. 1. This figure depicts the clinical course, treatment and main laboratory findings. Abbre- 

viations: Iron = iron therapy. BT = blood transfusions. X-ray = chest X-ray. P = progression 

in infiltrations. I = improvement. BZ = benzidine reactions in stools. Bil = serum-bilirubin 

in mg %. Ret % = reticulocytes in per cent. Hb % = hemoglobin per cent. During the periods 
marked A, B and C the patient had distinct clinical attacks. 


investigations: P.P. value 84 %. Proconvertin 66 %. Prothrombin 95 %. Proaccelerin 
64 %. Prothrombin-time (Quick’s method) 11.8, control 11.5 see. Serum-bilirubin 1.5 
4.75 mg %. Serum iron 22-40 yp %. Total cholesterol: 164 mg/100 ml. 

Bone marrow aspirations showed normal hematopoiesis and no pathological ele- 
ments. Bone marrow sections stained with Turnbulls colour failed to demonstrate any 
stainable iron on two occasions. 

Direct and indirect Coombs’ test negative in two specimens. Cold agglutinins: By 
t° C titre 4, by 10° C titre 0. 

Tourniquet tests negative three times. 

Gastric washings: Typical hemosiderin-laden macrophages were demonstrated in 
large amounts after staining with Turnbulls stain. 

X-ray studies: Chest: Bilateral mottled infiltrations which progressed during the 
attacks and improved rapidly following them. Fig. 1. Intestinal tract: Negative. Skele- 
ton: Negative. 

Ophthalmoscopy: Congenital anomalies in the macular region. 


Following the third attack of dyspnoea and fever, pulmonary hemorrhages 
were considered, and a tentative diagnosis of iph was made from the clinical 
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picture and X-ray findings. This diagnosis was later confirmed by the demon 
stration of hemosiderin-laden macrophages in the gastric washings. 

Splenectomy was considered, but it was decided to try cortisone first 
Cortisone treatment was started Nov. 5 in doses of 12 } mg x 2. From Nov 
23, 1954 the patient was kept on a maintenance dose of 124 mg daily, per 
orally. 

This treatment was coincident with an improvement in her general condi 
tion. The hemoglobin was rising, the reticulocytes were falling after a tempo 
rary rise and the chest X-rays were clearing. Dec. 2 she was discharged fron 
the hospital, and the patient has later been followed in the outpatient de- 
partment. During the follow-up study she was active and well with no signs 
of pallor or dyspnoea until almost exactly one year after the first symptoms 
started. At that time the patient had a new attack with dyspnoea and pallor 
but not so severe that she could not be up and about, and she recovered in a 
week without blood transfusions. The hemoglobin which had stayed about 
80-90 °,, dropped to 53 °,, and the reticulocytes increased from previous 
normal levels (Table 1). 


TABLE 


20/12 54 27/1 55 29/3 55 25/5 55 11/7 55 3/8 55 
85 88 95 80 53 80 | 
RBC (mill.) . . 4.68 4.16 4.86 4.88 3.66 4.48 | 
teticulocytes, % 0.8 0.8 0.6 3.8 1.2 | 
Bilirubin, mg % 12 1.5 
Chest, X-ray  .]| small new | improved | unchanged | unchanged | unchanged | 
infiltration | 


Discussion 


The pathogenesis of iph is unknown. Ceelen who first described the condi- 
tion and most of the earlier workers believed that the disease was due to a 
local capillary defect in the lesser circulation, giving rise to lung hemorrhages. 
Nancekievill considered hypertension in the pulmonary circulation to be the 
cause of the hemorrhages. More recently Steiner put forward the theory 
that iph is an immuno-allergic disease with the lungs as the shock organ. He 
believes that the disease is caused by an unknown sensitizing agent eliciting 
autoantibody formation. Antibodies will occur in great quantity in the alve- 
oli of the lungs, and when a fresh allergen is impacted, an allergic reaction 
takes place giving rise to capillary dilatation, stasis, increase in permeability 
and bleeding by diapedesis. 
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The latter theory is at present the most stimulating working hypothesis, 
ind although the suggested sensitizing agents are unknown, the theory 
ints to two different methods of treatment. Splenectomy is one of these 
ind has been performed in 6 cases (1, 3, 11, 14, 17, 18). Cordeiro and Steiner 
‘laim that the effect of this procedure is striking, and they strongly advocate 
his as a routine treatment. In their cases, the attacks did not stop entirely, 
ut they were rarer and much less severe. In one of Wyllie’s patients (Case 5), 
iowever, a splenectomy did not seem to influence the grave course of the 
‘lisease. 

Treatment with cortisone is the other type of therapy which is logically 
ried if the theory of an immuno-allergic reaction is accepted. This form of 

‘herapy may prove beneficial for two reasons, (1) blocking the allergen-anti- 

ody reaction, and (2) preventing the fibrosis of the lungs which is so dis- 
bling in the more advanced cases. The present case report describes our ex- 
veriences with this treatment. 

In our patient the treatment with cortisone was coincident with a period 
luring which her condition was improving. There was a rise in hemoglobin, 
\ fall in reticulocytes and an improvement in the X-ray pictures. Originally, 
‘he idea was to give cortisone only a short time, but the apparently beneficial 
effect made us continue the treatment for a longer period. Whether the pa- 
ient would have had more, or more severe, attacks without hormone ther- 
ipy is impossible to tell, but because of the rapid improvement and benign 
course on this therapy, it is the author’s opinion that it has been beneficial. 
[his raises the question if a larger cortisone dose could have prevented the 
last attack in July 55. Because of the dangers of continuous cortisone therapy 
ind the previous good results with splenectomy, the future plan is to perform 
a splenectomy and combine this with cortisone in intervals when new symp- 
toms arise and for a period afterwards in order to stop the attack and prevent 
the pulmonary fibrosis. 

In evaluating any treatment for a relapsing disease like iph one must be 
very careful. The previous case reports indicate that there are great variations 
in the frequency and severity of the attacks, and the time of survival 
following the first symptoms has varied from a few weeks to 12 years (4). 
A few case reports of cure following splenectomy must therefore be taken 
with reservation, but the experiences with this treatment certainly give hope 
that one can modify the grave course of the disease. Treatment with cortisone 
has, to the author’s knowledge, not been reported previously. The experien- 
ces in this case are not conclusive, but they are promising and warrant further 
trials, maybe combined with splenectomy. 

The anemia in iph is of hypochromic type and resembles a post-hemor- 
rhagic anemia. It has, however, some similarities with hemolytic types (jaun- 
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dice and excessive reticulocytosis), and it is suggested that the anemia has 
hemolytic component. The findings of a positive Coombs’ test in one cas 
(16) and high cold agglutinin titre in other cases (18) were interpreted i) 
this way. 

In the present case the color index was consistently low, the serum-iro 
between 20-40 yu %, and the serum-bilirubin was slightly elevated. On tw 
occasions, bone marrow biopsies stained with Turnbulls stain failed to demor 
strate any stainable iron. According to Rath and Finch this is a reliabl 
method to differentiate iron deficiency anemia from hemolytic anemia. [| 
the former none or very little iron is found, in the latter an increased amoun 
of iron can be demonstrated in the bone marrow. The hematological finding 
in this case indicate that the anemia is due to iron deficiency, probably fro: 
blood loss and are in agreement with the findings of Gellis who found lo\ 


serum-iron and elevated TIBC. Why this and other patients with iph hav - 


increased serum-bilirubin and urobilinuria is unknown, but the most likel) 
explanation is that it is due to a combination of increased red cell destruction 
interstitially and decreased liver function due to liver congestion as a resu! 
of impaired circulation through the lungs. 

The diagnosis of iph can be made with great certainty from the clinica! 
picture and X-ray findings and may be verified by the demonstration « 
hemosiderin-laden macrophages in sputum, gastric washings, lung aspiratio:) 
or lung biopsies. Six different groups of workers (3, 6, 7, 9, 14, 18) have con 
firmed the diagnosis in this way. Especially in small children it is difficul 


to obtain sputum, but one should always do several gastric washings befor: 


j 


more hazardous procedures such as lung punctures or biopsies are decide: 
upon. In the present case the typical macrophages were found on the secon: 
gastric washing. 


Summary 


A case of idiopathic pulmonary hemosiderosis is reported. The diagnosis was co1 
firmed by the demonstration of typical hemosiderin-laden macrophages in gastri 
washings. The pathogenesis is discussed, and the theory that iph is an immuno-allergi 
disease with the lungs as the shock organ is accepted as a working hypothesis. The pr« 
vious good results with splenectomy are mentioned. In this case treatment with cort 
sone brought on a period during which the patient’s condition was improving, and sh 
remained well on a small maintenance dose for 9 months. At that time she had a ne\ 
attack, but less severe than the previous attacks, and she recovered without transfusion: 
The experience with hormone therapy in this case has been promising and warrant 
further trials, maybe in combination with splenectomy. It is suggested that cortison 
may prove beneficial for two reasons, (1) blocking an allergen-antibody reaction, an 


(2) preventing the pulmonary fibrosis. 
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Traitement par la cortisone de Vhémosidérose pulmonaire idiopathique. 


Chez une petite fille de 22 mois présentant une hémosidérose pulmonaire idiopathi- 
jue a été essayé un traitement par la cortisone. Pendant la durée de administration 
on état fut nettement amélioré, ainsi qu’au cours des 9 mois durant lesquels elle recut 
ne petite dose d’entretien. A cette date, elle présenta un nouvel accés, moins intense 
jue les précédents, dont elle guérit sans transfusions. Notre expérience de ?hormono- 
hérapie dans ce cas a été assez prometteuse pour justifier de nouveaux essais, peut- 
tre en association avec la splénectomie. L’influence bénéfique du traitement par la 
ortisone peut s’expliquer de deux manieéres : 1 — Blocage des réactions antigéne-anti- 
orps, et 2 — Prévention de la fibrose pulmonaire. 


‘ortison- Behandlung bei Idiopathischer Lungen-Haemosiderose. 


Bericht eines Falles von idiopathischer Lungen-Haemosiderose bei einem 22 Monate 
Iten Madchen. Die Behandlung mit Cortison fiihrte eine Phase herbei, wihrend der 
hr Zustand sich besserte, was bei einer kleinen Erhaltungsdosis 9 Monate lang anhielt. 
n dieser Zeit hatte sie eine neue Attacke, aber weniger schwer als die vorigen und sie 
rholte sich ohne Transfusionen. Die Erfahrung mit Hormontherapie ist in diesem Fall 
ielversprechend gewesen und rechtfertigt weitere Versuche, vielleicht in Verbindung 
nit Splenektomie. Es wird angenommen, dass Cortison sich aus zwei Griinden segens- 
eich erweist: 1.) indem es die Allergen-Antikérper-Reaktion blockiert und 2.) indem 


‘s die Lungenfibrose verhindert. 


l'ratamiento con cortisona en hemosiderosis idiopdtica. 


Se ccmunica el caso de una nina de 22 meses afecta de hemosiderosis pulmonar 
diopatica. El tratamiento de su afeccién con cortisona produjo una mejoria que se 
nantuvo a lo largo de 9 meses con solo una pequena dosis de mantenimiento. Al cabo 
le ese lapso tuvo un nuevo ataque, menos severo que los anteriores, del cual se recobré 
sin necesidad de transfusiones. La experiencia con terapéutica hormonal en este caso 
ué promisoria e incita a nuevos intentos, quizé en combinacion con esplenectomia. Se 
sugiere, que la accién de la cortisona pudo haber sido benéfica por dos razones: 1) 
bloqueo de una reaccién alergeno-anticuerpo, y 2) prevencion de la fibrosis pulmonar. 
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From the Department of Nutritional Chemistry, University of Helsinki, Finland 


Effect of the Fatty Acids of Human Milk and Cow’s Milk on 
Intestinal Lactobacilli 


ry HELGE GYLLENBERG!, MARJATTA ROSSANDER and PAAVO ROINE 


Introduction 


It is generally agreed that the different responses of infants to human 
nilk and cow’s milk are based at least partly on the differences in the intest- 
nal flora developed on these diets. The predominating organism in the in- 
estines of infants fed human milk, Lactobacillus bifidus, disappears almost 
totally when infants are transferred to a cow’s milk diet and bacteria of 
ther types become dominant instead. 

As reported in earlier papers from this laboratory (Roine et al., 1954, 1955), 
lifferences in the faeces similar to those typical for infants were also found 
in rats fed human or cow’s milk, respectively. The experiments showed 
in general that the rat is a suitable test animal for the investigation of 
several problems of infant feeding. As regards the intestinal flora on the 
different milk diets, the relative abundance of lactobacilli as compared 
with other organisms was similar to that in infants. A distinct difference, 
however, was that L. bifidus was not found in rats, and all the isolates were 
of the type Lactobacillus acidophilus. 

Experiments on the nutritional characteristics of L. acidophilus “‘rat isola- 
tes’’ revealed that in some respects they differed from those of L. bifidus. 
For example, L. acidophilus did not grow in our ordinary L. bifidus medium 
(see p. 148), nor in the medium of Teply and Elvehjem used by some authors 
for the cultivation of L. bifidus. Quite good growth, however, was obtained 
when the latter medium was supplemented with oleic acid, linoleic acid, 
or Tween 80 (polyoxyethylensorbitanmono-oleate). For L. bifidus, on the 
contrary, oleic and linoleic acids proved inhibitory. The “rat lactobacillus” 
(L. acidophilus) and the “‘infant lactobacillus”’ (L. bifidus) thus responded 
quite differently to the free unsaturated fatty acids in vitro whereas in vivo 
human milk and cow’s milk, also containing these acids, seem to affect both 
the bacteria in a similar way. 


1 Present address: Department of Microbiology, University of Helsinki, Finland. 


148 HELGE GYLLENBERG, MARJATTA ROSSANDER AND PAAVO ROINE 


Several authors (Tomarelli et al., 1950, Hassinen et al., 1951a, Gyllenberg 
et al., 1954) have found that certain free fatty acids (laurie and linolei 
acids in particular) are strongly inhibitory to L. bifidus. This growth in 
hibition, however, can be reversed (Tomarelli et al., 1950, Gyllenberg et al. 
1954). Tomarelli et al. conclude that the basis of the different response o 
infants to human milk and cow’s milk is that human milk, as compared ti 
cow’s milk, may be a richer source of substances (whey proteins) reversin; 
the effect of the inhibitory acids. Barbero et al. also have cited evidence t 
show that the saturated fatty acids may inhibit L. bifidus in vivo. Ac 
cording to them, feeding with cow’s milk does not result in a decrease of th« 
L. bifidus count from the intestines of infants if the inhibitory fatty acid: 
are removed from the milk fat before feeding. 

There is nothing specific in the literature on the effect of free fatty acid 
on intestinal L. acidophilus strains. It is reported, however, that certaii 
lactobacilli require free unsaturated fatty acids (e.g. Williams et al.). It i: 
noteworthy that Tomarelli et al. (1949, 1950) have found that the straigh 
rod type of L. bifidus, which readily develops from the anaerobic branche: 
type upon subcultivation in vitro, also requires unsaturated fatty acids : 
essential nutrients. 

According to the data referred to above, it could be supposed that fre: 
fatty acids originating from the milk fat may influence the intestinal lacto 
bacilli when they grow in the presence of human or cow’s milk. The present 
investigation was carried out to obtain additional information on the rok 
of free fatty acids in this connection. 


Experimental 


Methods 


The strains of L. acidophilus employed were isolated from the faeces or intestina 
eontents of milk-fed rats. The isolation was carried out from carrot-liver agar shake: 
(Garey et al.), ordinarily used for counting intestinal lactobacilli. The L. bifidus strain: 
were isolated from faeces of breast-fed infants, employing the medium of Hassinen et a/ 
(1951b). The stock cultures of both the test organisms were renewed once a week 

In assays of the effects of different fatty acids, the Teply-Elvehjem medium (abbr 
TE-medium) was used as the basal medium for L. acidophilus. Insignificant modifica 
tions were made in the amounts of certain vitamins in this medium. The basal mediun 
for L. bifidus (abbr. H-medium) was that proposed by Hassinen et al. (1951b), supple 
mented with tryptic digest of casein or peptonized milk (Difco) as sources of strepo 
genin, found by us (Gyllenberg et al., 1953a, b) to be essential for some strains of L 


bifidus. 

Incubation was carried out at 37°C for 48 hours (L. acidophilus) or 72 hours (L. bi 
fidus). A measure of growth was obtained by titration of the acid produced; this wa 
not calibrated against increase in cell mass or turbidity. In the TE-medium L. acido 
philus grew very poorly, its acid production corresponding to 0.6—1.6 ml of 0.1N NaOF 
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yer 10 ml of medium. L. bifidus in the H-medium, on the other hand, usually produced 

on amount of acid corresponding to 7.5—9.5 ml of 0.1N NaOH per 10 ml of medium. 
The fatty acids investigated were added to the media as potassium salts obtained 

| y neutralization of the corresponding acids with KOH in ethanol. The fat of human 
id cow’s milk was separated by centrifugation, and, accordingly, the ‘‘fat-fractions”’ 

also contained other components; nor were the “skimmed fractions’ defi- 
tely fat-free. Saponification of the fat fractions was performed with KOH in etha- 

1 ol. To obtain enzymic digests of milk, digestion with Trypsin, Difco, 1:250, or with 
angestin, Difco, 1:75, were carried out according to the data given in the Difco 
lanual (9th Ed., 1953). 


Effect of Different Fatty Acids on the Growth of L. acidophilus and L. bifidus 


In a series of experiments the effect of some saturated and unsaturated 
itty acids at different concentrations on L. acidophilus and L. bifidus was 
sted. The results are given in Table 1. On L. acidophilus, oleic and lino- 
‘ic acids showed a distinct growth-promoting effect, and myristic and stearic 
cids were also slightly stimulatory, at least in high concentrations. Propionic, 
utyric, caproic, and palmitic acids had no effect, whereas capric and laurie 
cids were inhibitory. As to L. bifidus again, propionic and butyric acids 
howed no effect, but all the other acids tested were inhibitory. 


TABLE 1 


ffect of different fatty acids on the growth of L. acidophilus (TE-medium) and 
. bifidus (H-medium). All figures are given in ml of 0.1. N NaOH/10 ml of medium 
minus blank (blanks: TE-medium 0.8 ml; H-medium 9.7 ml). 


| Concentration of fatty acids mg/ml 

| Addition L. acidophilus L. bifidus 

| 02 | 05 | 10] 15 | 25 | o2 | o5 | 10] 15 | 25 

| 

| Propionic acid 0 |-0.1 | -0.1 | -0.1 0 0 0 0 0 | +02 
Butyric acid .| —0.1 | —0.1 | -—0.1 0 0 0 0 + 0.2 0 0 
Caproic acid + 0.1 | —0.1 | —0.1 | —0.1 | +0.1 0 0 0 
Capric acid . .| —0.3 | — 0.4 — 0:6 4.0) | 8:3 — (9:5 
Laurie acid. . 0.4 | —0.5 | —0.6 | —0.7 9:3 | — 9:4 | —9.7 | —9.7 
Myristie acid . | +1.2 | +1.4 se [RY — 7.21 — 7.9 — 8.0 
Palmitie acid . | — 0.1 0 +01 | +0.2 0 —4,5 | -—6.5 | —6.5 | -—6.5 | —6.5 
Stearic acid. 0 0 +0;2 | +0:4 | +0.9 | —4.9 | —5.4 | —6.3 — 67 
Oleic acid . .| +43 | +48 | +5.2 | +4.4 | +3.9 | —4.9 | —4.9 | —5.1 | —5.2 | —5.7 

| Linoleic acid .| +3.0 | +2.8 | +1.9 | +14 | +0.8 | -8.4 | -8.8 | —9.7 | —9.7 | -9.7 


' Because of the small amounts of caprylic acid available to the authors, this fatty acid 
was not tested in these experiments. 


= 


150 HELGE GYLLENBERG, MARJATTA ROSSANDER AND PAAVO ROINE 


\ 
4-4 
° 
| 
=z 4 
° \ 
\ 
\ 
2 
° 
3 
“hi Fig. 1. Effect of oleic acid on the growth of 
acidophilus in the TE-medium. 
1 2 3 4 5 


acid mg /mi 


= A 
> | 
a 
= \ 
\ 

2 | \ \ 
| \ \ 
| 

| \ 
= \ \ 
= | 
z | \ \ 
~ 24 \ \ 
\ \ 

1 

| » 3 5 2 

0.01 0.1 1 10 


FATTY ACID CONCENTRATION. mg mi (LOGARITHMIC SCALE) 


Fig. 2. Effect of caproic (1), caprylic (2), caprie (3), laurie (4), and myristic (5) acids on t 


growth of L. acidophilus (TE-medium containing 1 mg/ml of oleic acid). 


Since the growth figures for L. acidophilus in the basal medium were t: 
low to permit an accurate evaluation of the inhibitory effect of capric a1 
lauric acids, larger-scale experiments were performed by employing an adc 
tion of 1 mg of oleic acid per ml of the TE-medium. This concentration : f 
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cleic acid had been found optimal for the growth of our strains, as is illustra- 
ted in Fig. 1. With increasing concentrations oleic acid turns less effective, 
end at very high levels even inhibitory. Fig. 2 shows the results of an experi- 
ent with some saturated acids tested in the presence of oleic acid. As can 
le seen all these acids turned inhibitory with increasing concentrations, 
“ut with all the acids a stimulatory effect was found just before the inhibit- 
i ig concentration was reached. 
Corresponding experiments with low concentrations of fatty acids were 
carried out with L. bifidus in the H-medium. As in the previous experiments 
lable 1) all the acids tested were inhibitory, and it is noteworthy that the 
rowth-concentration curves always dropped regularly, showing no stimul- 
tory effect of the fatty acids even at low concentrations. This may indicate 
hat the inhibitory fatty acids possibly affect the two organisms in different 
vays, but this phenomenon was not further investigated. 

The critical concentrations were different with different acids, as Table 2 
hows. With both organisms the inhibiting effect of saturated acids increases 
vith increasing chain length until lauric acid, but then decreases again. A 
triking difference between L. acidophilus and L. bifidus exits in the effect 

of unsaturated acids. Unsaturated fatty acids seem to be essential nutrients 
or L. acidophilus. For L. bifidus these acids are inhibitory; linoleic acid 
shows an inhibiting effect equal to that of lauric acid, whereas oleic acid is 


ess effective. 


Reversion of the Effect of Inhibitory Fatty Acids 


As shown above, oleic and linoleic acids promote the growth of L. acido- 
philus over a wide range of concentrations, while some saturated fatty acids 
are strong inhibitors. In natural materials such as milk, components of both 
these kinds may normally occur. A number of experiments were therefore 
performed to show to what extent the unsaturated acids may affect the 
action of the inhibitory saturated acids. The data already given in Fig. 2 
and Table 2 indicate that e.g. capric and lauric acids inhibit L. acidophilus 
even when oleic acid is present in the medium. Fig. 3 shows that oleic and 
linoleic acids do not reverse the effect of 0.2 mg/ml of laurie acid. Even 
when they were added in concentrations 20 times that of lauric acid the 
growth figures of L. acidophilus remained at a quite low level. In this respect 
Tween 80 was much more effective. Fig. 4 shows, on the other hand, that 
eapric acid had a stimulatory or no effect in concentrations up to 0.3 mg/ml 
when the medium contained 1 mg/ml of Tween 80. In the same circumstances 
laurie acid turned inhibitory at about 0.2 mg/ml. Thus Tween 80 at the 
concentration tested lowered the inhibitory effect of capric and lauric acids, 
but did not eliminate it completely (cf. Table 2). 
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The concentrations of different fatty acids stimulating or inhibiting the growth : f 


TABLE 2 
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L. acidophilus (TE-medium containing oleic acid 1 mg/ml) and L. bifidus (H-mediun 
All figures are given in mg/ml. 


Effect | 
Fatty acid Growth promoting Suppressing Total inhibition | 
L. a. L. b. L. b. La. L. b. 
Caproic 0--0.8 O-1.5 0.8 —2.8 > 1.5 2.8 (> 2.5 
Caprylic 0-0.5 0.5 -1.2 0-> 0.2 1.2 (> 
Capric 0-0.08 0.08-0.18; 0.2 0.18 0.2 
Lauric . 0—0.06 0.06—0.08 | 0.01 0.08 0.01 
Myristic 0-0.15 2 0.15-0.3 | 0- 0.03 0.3 0.03 
Palmitic 0- 0.06 - 0.06 
Stearic . 0.08 > 0.08 
Oleic 0-4.0 4.0 4.0 (> 2.5) 
Linoleic 0-3.0 - >3.0 | O 0.01 > 3.0 > 0.01 
1 Not tested at higher concentrations. 
1 
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Fig. 3. Effect of oleic (2) and linoleic (3) acids, 
and Tween 80 (1) on the growth of L. acido- 
philus in the presence of lauric acid (TE- 


medium containing 0.2 mg/ml of laurie acid). 


of 


Fig. 4. Effect of capric (1) and lauric (2) acids 
on the growth of L. acidophilus in the presen 
of Tween 80 (TE-medium containing | mg/n 


Tween 80). 


Table 3 shows that Tween 80 causes a decrease in the toxicity of fatt: 
acids for L. bifidus also. The effect of unsaturated acids seems to be mor 
completely reversed than that of saturated acids. 
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TABLE 3 
Effect of Tween 80 on the growth of L. bifidus (H-medium) in the presence of free 
fetty acids. The concentration of capric, lauric, and myristic acids was 1.5 mg/ml, 


tl. at of the other acids 2.5 mg/ml. Capryliec acid was not tested. All figures are given 
in ml of 0.1 N NaOH/10 ml of medium. 


T wee ( 

Medium Without 

['ween 80 

2 mg/mi 
+propionic acid ....... 9.7 9.6 
+oeaproic acid 9.4 
ACID 0.1 2.9 
palmitic 3.1 9.5 
-+Imoleicacid . . 0.0 6.2 


The Effect of Human Milk and Cow’s Milk as Sources of Fatty Acids 


Additions of human milk or cow’s milk to the H-medium caused no 
changes in the growth figures of L. bifidus, as can be seen from Table 4. As 
regards the TE-medium and L. acidophilus again, a very pronounced growth 
promotion was found when human milk was added, whereas the effect of 
cow’s milk remained rather weak (Table 4). It was also interesting to find 
that the growth-promoting effect of both the milks increased with increasing 
strength of heat treatment. 


TABLE 4 


Effect of human milk and cow’s milk on the growth of L. acidophilus (TE-medium) 
and L. bifidus (H-medium). All figures are given in ml of 0.1 N NaOH/10 ml of 
medium minus blanks. 0.5 ml of milk were added per 10 ml of medium. 


Human milk Cow’s milk 
Heat treatment of milk 
L. a. L. b. | 
30°min: . . 7.5 0.9 
2am. at 9.3 1.5 
a6 10.2 0.3 | 1.0 
Skimmed milk, 20 min. at 105°C 6.9 0.6 1.8 0.9 


— 
— 
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TABLE 5 


Effect of different milk fractions and caecal contents of milk-fed rats on the grow h 

of L. acidophilus (TE-medium) and L. bifidus (H-medium). The additions of m k 

fractions correspond to 0.5 ml milk per 10 ml of medium; 0.5 ml of caecal conter ‘s 

per 10 ml of medium was added. All figures are given in ml of 0.1 N NaOH/10 > 
of medium. 


L. acidophilus L. bifidus 
Addition 
Human milk] Cow’s milk | Human milk] Cow’s mill 

| 9.3 2.4 9.9 10.6 
. 7.5 2.6 10.2 10.5 
4. Saponified fat. ...... 4.2 3.9 0.0 0.0 
14.0 8.2 6.9 9.1 
6. Whey 2.8 8.9 
7. (4)+ (6) . 7.5 7.0 
8. Caecal content of a milk-fed rat 8.3 8.0 9.7 10.7 


On the basis of these results it could be supposed that the difference in 
effect between human milk and cow’s milk arises from the greater amount 
of free unsaturated fatty acids in the former, and that strong heating produ- 
ces a further breaking up of unsaturated glycerides. Although no analyses 
were performed to obtain definite evidence of this assumption, it seems we!l- 
founded since it is known that the amount of tri-unsaturated glycerides is 
distinctly higher in human milk than in cow’s milk (Hilditch). 

To obtain additional information on the action of fatty acids in milk, 
several experiments were performed to show the effect of milk fractions, 
especially that of the fat fraction. Table 5 indicates that upon saponific:- 
tion the effect of the fat fractions of both the milks was almost equal with 
both L. acidophilus and L. bifidus. On L. bifidus the effect was definite!y 
inhibitory, but with L. acidophilus a slight growth-promotion was foun:. 
By combining the saponified fat fractions with the corresponding skimmed 
milk or whey the inhibitory effect of free fatty acids was nearly complete! y 
reversed in the experiments with L. bifidus. This can be ascribed to t! e 
detoxifying potency of the milk proteins. In experiments with L. acidophil 
again, this recombination gave rise to higher growth figures than tho e 
produced by untreated whole milks. 

In evaluating this result it must be remembered that on saponificati: 
the amounts of both essential (L. acidophilus) and inhibitory fatty acis 
increase. As was seen in the previous paragraph, very high concentratio: s 
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o: oleic acid are required to eliminate the inhibitory effect of e.g. lauric 
acid. Upon saponification, therefore, the inhibitory effect of saturated acids 
creases, especially since the separation has excluded the detoxifying agents 
the proteins). However, when saponified fat was combined with skimmed 
ilk, the detoxifying action of the milk proteins was reintroduced. The 
eater amount of oleic acid then led to the development of higher growth 
sures than were found with ordinary untreated milk. 
In Table 5 are also presented some data of the effect of the caecal contents 
o milk-fed rats. These results show that on intestinal digestion cow’s milk 
nay become equal to human milk as far as the growth-promotion of L. 
a idophilus in the TE-medium is concerned. In an otherwise complete 
r.edium (H-medium) these additions were equal to ordinary milks in their 
e fect on L. bifidus. 
Further evidence of the detoxifying action of milk proteins is presented 
Tables 6 and 7. From Table 6 it is obvious that additions of skimmed 
iman milk or skimmed cow’s milk have a promoting effect on the growth 
c’ L. bifidus in media containing lauric and linoleic acids or saponified human 
cow’s milk fats. 

The growth inhibition caused by linoleic acid seems easier to overcome 
taan that caused by lauric acid, and, in addition, the detoxifying potency 
of cow’s milk seems to be stronger than that of human milk. Corresponding 


— 


TABLE 6 


lffect of different milk fractions and caecal contents of milk-fed rats on the growth 

of ZL. bifidus (H-medium) in the presence of inhibitory fatty acids. 0.5 ml of all 

materials per 10 ml of medium was added. All figures are given in ml of 0.1 N NaOH/ 
10 ml of medium. 


Additions 
Tryptic Tryptic 
Skim-| Caecal | Caecal 
Medium digest of | Skimmed] digest of 
None skimmed] cow’s |skimmed 
human |of human] of cow’s 
human milk cow’s 
milk milk rat | milk rat 
milk milk 
| +lauric acid, 0.2 mg/ml .j} 0.5 2.5 1.4 4.9 2.8 2.4 2.2 
| + linoleic acid, 0.2 mg/ml} 0.4 5.0 6.5 5.6 6.4 
| +lauric acid, 0.2 mg/ml+ 
| oleic acid, 0.6 mg/ml .| 0.6 2.6 0.7 5.2 1.9 
| +saponified human milk 
fat, 0.5 ml/10 ml. . .| 0.5 | 3.2 1.6 4.2 
| +saponified cow’s milk 
fat, 0.5 ml/10 ml . . .| 0.7 4.4 6.1 2 


h 
k 
il 
n 
it 
l- 


156 


TABLE 7 
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Effect of different milk fractions on the growth of L. acidophilus (TE-medium) 
the presence of inhibitory fatty acids. 0.5 ml of all materials per 10 ml of mediu 1 
was added. All figures are given in ml of 0.1 N NaOH/10 ml of medium. 


Additions 
Pangestic 
milk cow’s mill 
+lauric acid, 0.2 mg/ml... . 0.3 7.8 1.4 3.2 4.0 
+saponified human milk fat, | 
........3 11.3 3.1 7.8 | 
+ saponified cow’s milk fat, 0.5 
2.2 10.5 7.5 4.9 


tryptic digests of the milks showed a quite weak detoxifying potency whic! 
indicates that the detoxification must be ascribed to intact proteins. The 
caecal contents of rats fed human milk and cow’s milk, respectively, were 
equally potent in reversing the inhibitory effect of lauric and linoleic acids. 

Nearly similar results were obtained with L. acidophilus. Table 7 shows, 
in conformity with the data given in Table 5, that a simultaneous addition 
of saponified milk fat and skimmed milk produces a vigorous growth. 
Moreover, when the medium contained lauric acid, additions of milks pro- 
duced similar growth figures to those ordinarily obtained in media with no 
inhibitory agent. Digestion with pangestin resulted in a loss of the detoxify- 
ing ability of human milk, but cow’s milk turned more potent in this respect 
than human milk. The process of digestion with pangestin gives rise to 
lipolysis, besides a breakdown of proteins, and thus additional free fatt) 
acids are introduced. Since cow’s milk contains more proteins than huma1 
milk, it is probable that the digestion of the cow’s milk was incomplete. 
which may explain the difference in the detoxifying potency of the tw« 
digests. 


Discussion 


In evaluating the results presented above it must be taken into consider- 
ation that the “fatty acid effect’? on lactobacilli of such an indefinable 
material as milk obviously depends on (a) the concentration of free growth- 
promoting acids, (b) the concentration of free inhibitory acids, and (c) the 
occurrence of substances acting as detoxificants against the inhibitory fatty 
acids. So far as L. bifidus is concerned the problem is rather simple since the 
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crowth of this organism is not promoted by fatty acids. With L. acidophilus, 
however, the interpretation of the results is more difficult because of the 
essential nature of the unsaturated fatty acids for this bacterium. 

Our experiments concerned only artificial in vitro conditions. Many of 
the factors involved in vivo are almost impossible to take into consideration. 
‘he rate of digestion and absorption of fatty and nitrogenous compounds, 
end the secretion of protein material into the digestive tract may be impor- 
tint factors. So it must be concluded that the influence of free fatty acids 
cn intestinal lactobacilli demonstrable in vitro does not provide a good 
enough basis for assessing the role of these phenomena in vivo. 

The results of the present study revealed, however, that cow’s milk detoxi- 
iies the inhibitory fatty acids at least as effectively as does human milk. 
'Tpon digestion of milk this ability is decreased, but rather less so with cow’s 

nilk. Upon saponification the fat fractions of both milks showed similar 
ffects as inhibitors of the intestinal lactobacilli investigated. Accordingly, 
t can be supposed that there exist in vivo only insignificant differences 
vetween the two milks as sources of inhibitory fatty acids, or in the rate 
f detoxification of these acids. However, certain factors, e.g. the differ- 
‘nce in the curdling properties of the milks, may cause decisive differences 
n the conditions prevailing im vivo, and thus influence the amounts of free 
atty acids and their detoxification. As is shown in Tables 5 and 6, on the 
other hand, the caecal contents of rats fed human milk or cow’s milk, 
respectively, were equally potent in reversing the effect of inhibitory fatty 
acids. 

As a source of the unsaturated fatty acids essential for L. acidophilus, 
human milk (skimmed human milk, the fat fraction of human milk) is 
distinctly more beneficial than cow’s milk. Upon saponification of the fat 
fractions cow’s milk showed, however, an equal potency. When saponified 
fat fractions were recombined with skimmed milk, the difference in potency 
between human milk and cow’s milk was less pronounced than that found 
with ordinary milks, and this difference disappeared completely if the sa- 
ponified fat fractions were combined with enzymic digests of skimmed 
milks. In addition, the caecal contents of rats fed human or cow’s milk 
possessed an equal potency to promote the growth of L. acidophilus. So it 
can be concluded that both the milks in vivo may be equally potent sources 
of the fatty acids promoting the growth of L. acidophilus. 

Our results of the effect of human milk and cow’s milk on L. acidophilus 
agree in most respects with the data of Tomarelli e¢ al. (1949, 1950) as 
regards the straight rod type of L. bifidus. This similarity in behaviour of 
the straight rod L. bifidus and L. acidophilus is interesting since it indicates 
that these organisms are physiologically closely related. L. bifidus changes 
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readily to the straight rod type when subcultivated in vitro, and upon thi 
change both the organisms thus show very similar properties. According]. 
it can be supposed, although definite evidence in this respect may be diffi 
cult to obtain, that in vivo also they possess similar features. At any rate 
the ‘rat lactobacillus” is related to the ‘‘human lactobacillus’’, and thi 
fact provides additional evidence to show that rats are well suited as tes 
animals when problems connected with milk formularies for young infant 
are studied. 


Summary 


When cultivated in vitro the main intestinal lactobacillus of infants, Lactobacillu 
bifidus, and that occurring in the intestines of milk-fed rats, Lactobacillus acidophilus 
are influenced in different ways by free fatty acids. Apart from some short-chaii 
saturated acids, saturated and unsaturated fatty acids inhibit the growth of L. bifidus 
L. acidophilus is inhibited by saturated fatty acids, but requires unsaturated acids a 
essential nutrients. 

When intestinal lactobacilli grow in the presence of milk, the milk fat is a sourc: 
of fatty acids; but, on the other hand, the proteins of milk act as detoxificants 0! 
inhibitory fatty acids. Human milk may contain a greater amount of free unsaturated 
fatty acids than cow’s milk, and accordingly human milk promotes the growth of L 
acidophilus more strongly than cow’s milk. However, because of the action of protein: 
ordinary milks show no inhibitory “‘fatty acid effect” on intestinal lactobacilli. Separa 
ted and saponified fat fractions of both milks, on the other hand, are strongly inhibitory 
to L. bifidus, but slightly stimulatory to L. acidophilus. Upon enzymic digestion both 
the milks sligthly reverse the action of inhibitory fatty acids and also that of saponi- 
fied milk fat. In this respect digests of cow’s milk are at least equally potent as digests 
of human milk. 

On the basis of these results it can be supposed that in vivo human milk and cow’s 
milk show a similar effect on the intestinal lactobacilli both as sources of inhibitory 01 
stimulatory fatty acids and as sources of substances able to detoxify the inhibitory 
fatty acids. 


Effets des acides gras des laits de femme et de vache sur les bacilles lactiques intestinaux. 


Lorsque l’on cultive, in vitro, le plus important bacille lactique existant chez les 
enfants, le Lactobacillus bifidus, et lorsqu’on observe le comportement du Lactobacillus 
acidophilus dans l’intestin de rats soumis & un régime lacté, on remarque qu’ils sont 
influencés de diverses maniéres par la présence d’acides gras & l'état libre. Les acides 
gras saturés et non saturés, exception faite pour quelques acides saturés a courte chaine, 
empéchent le développement du L. bifidus. Le développement du L. acidophilus est 
inhibée uniquement par les acides gras saturés et ce dernier exige, au contraire, la 
présence d’acides gras non saturés qui sont nécessaires & son métabolisme. Lorsque le 
développement des bacilles lactiques intestinaux se fait en présence de lait, la graisse 
de ce lait est une source d’acides gras, mais, d’un autre coté, les protéines de ce lait 
agissent comme antagonistes des acides gras inhibiteurs. Le lait de femme peut contenir 
une plus grande quantité d’acides gras non saturés & l'état libre que le lait de vache et, 
de ce fait, il est plus favorable au développement du L. acidophilus que le lait de vache. 
Cependant, & cause de l’action des protéines, le lait ordinaire ne montre aucunement 
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leffet inhibiteur des acides gras sur les bacilles lactiques intestinaux. D’autre part, les 
f-actions séparées et saponifiées des graisses de ces deux laits sont fortement inhibitrices 
your le L. bifidus mais faiblement stimulatrices pour le L. acidophilus. Aprés une diges- 
t on enzymatique les deux laits renversent faiblement l’action des acides gras inhibiteurs 
co méme que celle de la graisse de lait saponifiée. A cet égard, les produits de digestion 
cu lait de vache ont, au minimum, le méme pouvoir que ceux du lait de femme. Sur 
|. base des ces résultats, on peut supposer que, in vivo, le lait de femme et celui de 
,ache ont un effet similaire sur les bacilles lactique intestinaux, tous deux étant la 
souree d’acides gras stimulateurs et inhibiteurs et étant tous les deux, également, la 
s uree de substance capables de neutraliser les acides gras inhibiteurs. 


i’ber die Wirkung der Fettséuren der Frauen- und Kuhmilch auf die intestinalen Lacto- 
lazillen. 


Bei Ziichtung in vitro werden der wichtigste intestinale Lactobazillus der Saéuglinge, 
/ actobacillus bifidus, und der bei mit Milch ernaéhrten Ratten vorkommende, Lactoba- 
c llus acidophilus, in verschiedener Weise von freien Fettsiuren beeinflusst. Abgesehen 
‘on einigen kurzkettigen gesittigten Saéiuren hemmen gesittigte und ungesiattigte 
ettsiuren das Wachstum von L. bifidus. L. acidophilus wird durch gesittigte Fett- 
siuren gehemmt, erfordert jedoch ungesittigte Séuren als essentiellen Naihrboden. 
\Venn intestinale Lactobazillen in Gegenwart von Milch wachsen, ist das Milchfett eine 
(Juelle fiir Fettsiuren, aber andererseits wirken die Milchproteine als Entgifter auf 
inhibitorische Fettsiuren. Frauenmilch diirfte einen héheren Gehalt an freien unge- 
:attigten Fettsiuren als Kuhmilch haben und demgemiss férdert Frauenmilch das 
Vachstum von L. acidophilus stiirker als Kuhmilch. Jedoch zeigen gewohnliche Milch- 
arten wegen der Wirkung der Proteine keinen hemmenden ,,Fettsiureeffekt’’ auf 
intestinale Lactobazillen. Isolierte und verseifte Fettfraktionen beider Milcharten 
wirken stark hemmend auf L. bifidus, aber leicht fordernd auf L. acidophilus. Unter 
enzymatischer Verdauung kehren beide Milcharten die Wirkung der inhibitorischen 
lettsiuren und ebenfalls des verseiften Milchfettes um. In dieser Hinsicht sind 
Digestionsprodukte von Kuhmilch mindestens ebenso wirksam wie die von Frauen- 
milch. Auf Grund dieser Resultate kann angenommen werden, dass in vivo Frauen- 
mileh und Kuhmilch einen ahnlichen Effekt auf die intestinalen Lactobazillen zeigen, 
sowohl als Quelle von hemmenden wie férdernden Fettsiuren und als Quelle von 
Substanzen, die in der Lage sind, die inhibitorischen Fettsiuren zu entgiften. 


Efecto de los dcidos grasos de las leches humana y vaca sobre los lactobacilos intestinales. 


Cuando el Lactobacillus bifidus, principal lactobacilo del lactante, y el Lactobacillus 
acidophilus, presente en el intestino de ratas alimentadas con leche, se cultivan in 
vitro, son influenciados de diferente modo por acidos grasos libres. Los acidos grasos, 
saturados e insaturados, inhiben el crecimiento del L. bifidus, salvo algunos acidos 
saturados de cadena corta. El L. acidophilus es inhibido por acidos grasos saturados 
pero requiere los insaturados como nutricién esencial. Cuando los lactobacilos intes- 
tinales crecen en presencia de leche, la grasa de esta es la fuente de acidos grasos. Por 
otra parte, las proteinas de la leche actvian como detoxificante de dcidos grasos inhibi- 
torios. La leche humana puede contener mayor cantidad de acidos grasos insaturados 
que la leche de vaca, promoviendo por lo tanto un mayor crecimiento que esta. Sin 
embargo, debido a la accién de las proteinas, las leches corrientes no muestran “‘efecto 
acido-graso”’ sobre los lactobacilos intestinales. Fracciones grasas separadas y saponi- 
ficadas de ambas leches son fuertemente inhibitorias del L. bifidus pero débilmente 
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estimulantes del L. acidophilus. En cuanto a digestién enzimatica, ambas leches ir 
vierten ligeramente la accién de acidos grasos inhibitorios y también la de la gras 
saponificada. Este tipo de digestién es igualmente potente sobre las leches de vaca 
humanas. Sobre estas bases se puede asumir que in vivo, la leche humana y la de vac 
muestran efectos similares sobre los lactobacilos intestinales como fuente de acidc 
grasos estimulantes e inhibitorios y de sustancias capaces de detoxificar los acidc 


grasos inhibitorios. 
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Addendum 


After the manuscript had been sent to press, F. Petuely reported (per 
sonal communication) that L. bifidus is demonstrable in rats fed certaii 
“bifidogenic”’ diets. Our own recent observations have confirmed this finding 
We have found, however, that even under these conditions other lactobacill 
(L. acidophilus) predominate, thus evidently determining the general be 
haviour of lactobacilli in the intestines of milk-fed rats. This question wil 
be discussed later in more detail. 


February 10, 1956 


a 
in 
unt 
h 
na 
be 
| 
cor 
pre 
tin 
tes 
neg 
SY} 
In 
tes 
nor 
VI 
tha 
of t 
cast 
as 
a fs 
I 
anc 
SY} 
whe 


Acta Pediatrica 45: 161—169. March 1956 


‘rom the Pediatric Clinic (Chief: Professor ALFRED SUNDAL, M.D.) and the De- 
vartment of Bacteriology and Serology, the Gade Institute (Chief: Professor TH. M. 
VoGELSANG, M.D.), University of Bergen, Norway 


Third-Generation Syphilis in an Infant with Sero-Tests 
Indicating Passively Transferred Maternal Reagins 


by ALFRED SUNDAL and TH. M. VOGELSANG 


It is impossible from the positive syphilitic tests in a newborn infant de- 
initely to ascertain if (1) the reagins are derived from passively transferred 
untibodies from the woman to the fetus giving a non-syphilitic infant or (2) 
he reagins originate from an active syphilitic infection of the fetus with 
consequent prenatal syphilis of the infant at birth. Repeated serological, 
‘linical and X-ray controls are necessary through the first year of life to 
make a correct diagnosis. But with this rule in mind some suggestions can 
be made from the situation at birth. 

In a previous report Vogelsang & Sundal have come to the following 
conclusion: If a syphilitic woman treated adequately with penicillin during 
pregnancy still has positive sero-tests, the Meinicke test included, at the 
time of delivery, and if the newborn infant has positive complement fixation 
tests and/or VDRL (“‘Venereal Disease Research Laboratory” test), but a 
negative Meinicke test, these findings should indicate that the infant is not 
syphilitic but still possesses passively transferred maternal reagins. 

Passively transferred reagins will diminish in the first few weeks of life. 
In a series of 25 infants born of syphilitic women with sero-positive syphilitic 
tests in the newborn, the passively transferred reagins from the woman to the 
non-syphilitic fetus gave moderate positive complement fixation tests and/or 
V DRL in the newborn, and the sero-positivity did not last for a longer time 
than maximum eight weeks. But also in prenatal syphilis a fall in the titres 
of the syphilitic reactions may be noted in the time following birth. In 39 
cases of prenatal syphilis Norgaard has shown that in one-third of the cases 
a spontaneous fall in the reagins took place after birth. In prenatal syphilis 
a fall in the sero-positivity may revert to sero-negativity. 

In some cases the newborn infant may have negative serological tests 
and still have prenatal syphilis. Nérgaard has thus described a prenatal 
syphilitic infant with sero-negativity 67 days after birth and positive tests 
when 130 days old. Nyhus has also described three cases with negative syphi- 


JO YOR] JO asnvoeq yON—( 

ealyIsog—d *980} “fF 


-[230A) Jo Boy ey} 03 


Zutpuodse1100 $3480} UT s}IUN UTI 


189893 40f sjoquifig 


N peurdg ¢/Z1 


| 


A, SUNDAL AND TH. M. VOGELSANG 


N N N N N N N N N dM dM d d S 
N N N N N N N N N N N N d ¥ 
N N N N N N N N N N 8 0 8 € 
N N N N N N N N N ¢ or d 61 G 
N N N N N N N N N ¢g él 0 él I 
reo | syquour |syyuou FF] syquout ¢g | syyuou Z| syyUOUI | | yYQUOU | |sAep sABp 


‘quejut soyjour ut 8480} OU], 


[ 


162 


THIRD-GENERATION SYPHILIS IN AN INFANT 163 


Fig. 1. Eleven days old. Destructive lesions in the medial part of the left femur neck. 


litic tests in infancy but with clinical and X-ray signs indicating prenatal 
syphilis, and cured by antisyphilitic treatment. Syphilis was diagnosed in 
two cases when the children were 10 days old, and in one child at an age 
of 10 months. 

The reports indicate that a systematic follow-up is necessary for all in- 
fants born of syphilitic mothers, whether the women are antisyphilitic 
treated or not. The examinations of the infant must comprise repeated sero- 
logical, clinical and X-ray controls at short intervals during the first year 
of life. 

In a survey of clinical, X-ray and serological studies of infants born of 
syphilitic women, one of the 26 newborn showed prenatal syphilis with such 
deviation from the common findings in prenatal syphilis that the case 
should be published. 


Case Report 


The child was born at term of a primipara 21 years of age. The child’s grandmother 
had prenatal syphilis. She gave birth to four children, two of whom with prenatal syphi- 
lis. One of these women with prenatal syphilis was the mother of the child in question. 
Its mother was given a course of neosalvarsan and bismuth treatment 11 years old, 
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Fig. 2. Twenty-five days old. A band shadow of diminished density in the juxta-epiphyseal 
end of the shaft—syphilitic metaphysitis. 


but later, until the birth of her first child, she neither got any treatment nor was con- 
trolled. A routine blood-test for syphilis was taken just before delivery and showed 
positivity (Table 1). 

The first clinical symptoms in the child were noticed when he was nine days old. 
The upper part of the left femur now showed swelling, and movement of the left leg 
was painful. Fifteen days old, the boy with birthweight 2950 g and length 49 cm, was 
transferred to the Pediatric University Clinic. The left leg was now fixed with slight 
flexion and abduction in the hip joint. In the left trochanteric region there was consider- 
able swelling of the bony parts of the femur, while skin and subcutis were normal. The 
child had no coryza, no rash, no enlargements of liver or spleen. The hemoglobin, the 
number of red and white blood corpuscles, the differential leucocyte count and the se- 
dimentation rate were all normal. 

Eleven days old, the X-ray examination showed destructive processes in the medial 
part of the left femur neck and lateral dislocation of the caput femoris (Fig. 1). An X-ray 
examination of the whole skeleton showed also changes in all jong bones: a band shadow 
of diminished density in the juxta-epiphyseal end of the shaft—as seen in syphilitic 
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metaphysitis (Fig. 2). There was no periosteal thickening. Repeated X-ray controls ° t 
the age of 32 days showed increasing destruction of the left caput and collum femo: s 
with periosteal reaction, now also an incipient process in the trochanter minor regi: 1 
of the right femur. The signs of systemic syphilitic inflammation in the bones had i. - 
creased, the zone of diminished density near the joint ends of the long bones bei: g 
broader. These X-ray manifestations were now not only limited to the long bones b t 
also to the cuboide bones in the feet and to the flat bones such as os ileum. In all ti e 
bones there was a transverse striping of the metaphysis (Fig. 3). 

Table 1 shows the sero-tests for syphilis in mother and infant. In the mother, u :- 
treated for the last 10 years and also getting no treatment during pregnancy, all t! e 
reactions, both the complement fixation tests and the two flocculation tests, we ce 
definitely positive. In the infant two to three weeks old the complement fixatic i 
tests were positive up to the same titres as in the mother at delivery, VDRL wis 
weakly positive, but the Meinicke reaction was negative and remained so during t] e 
whole observation period. In the further serological examinations of the infant tle 
quantitative complement fixation tests showed diminished values, and when 31 days 
old all the syphilitic tests were completely negative. By the way, the diagnosis of preni:- 
tal syphilis was confirmed from the X-ray examinations, and a course of penicillin 
therapy was instituted with 120,000 units each day through 10 days from an age of 
the infant of 27 to 37 days. By repeated controls the sero-tests always remained nev- 
ative during one year. The generalized syphilitic metaphysitis soon cleared up without 
relapses, the left leg leaving a destructive upper part of the femur with luxation of 
the left hip. Otherwise the infant was in good health without any skin or visceral mani- 
festations of prenatal syphilis. 


Discussion 


In this case the mother had at delivery both positive complement fixation 
tests and flocculation tests. Quantitative complement fixation tests in the 
infant’s serum were first performed when he was 22 days old. The titres 
of the infant’s serum corresponded fairly well to the titres of the mother’s 
serum at delivery, VDRL was weakly positive, but the Meinicke reaction 
was negative. During the next few days the positive sero-tests decrease:| 
and after the infant was 31 days old all serological tests were completely 
negative on the further controls during the first year of life. 

These serological results are in good conformity with what is usually found 
when the mother’s reagins are passively transferred to the fetus. Four days 
before all the tests had reverted to sero-negativity a penicillin therapy was 
instituted, but this interval was too short to have had any influence on the 
sero-tests. Meanwhile, when the infant was 9 days old, the first clinical symp 
toms were noted and X-ray examinations showed generalized syphiliti:: 
metaphysitis in progress. It is generally accepted that an active syphiliti: 
infection in progress, acquired or prenatal, will give rise to positive serologi 
cal tests, but in the present case there was a reversal to sero-negativity withi: 
the first month of the infant’s life. , 
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Both the boy’s grandmother and his mother were born with prenatal 
syphilis. His mother was given antisyphilitic treatment when she was 11 
years old, 10 years before the delivery. When the treatment was finished, 
sie still had unchanged positive sero-tests. Such sero-resistance is a usual 
f nding in late prenatal syphilis. Even within five years of treatment, it is 
cnly on infrequent occasions that there is a reversal to sero-negativity 
(2ein & Kostant). In the present case, the woman was given an inadequate 
t eatment consisting of only one short course of neosalvarsan and bismuth. 
| ater she had no serological examinations before delivery. It is therefore 
1 ow impossible to ascertain when her infection again became active. 

There are different ways of determining when the fetus becomes infected 
in utero. Since the depth of the syphilitic process in the bones at birth is a 
reasonably accurate index of its duration, an X-ray examination of the long 
| ones soon after birth will give good information. Such studies have indi- 
cated that the fetus is not infected before the sixteenth or twentieth week. 
‘uch studies suggest that in many instances the fetus is not infected until 
very late in pregnancy. It is possible that as many as 60-70 per cent of the 
infants with prenatal syphilis are not infected until the last two months of 
pregnancy (Ingraham). 

Eleven days old, an X-ray examination of the whole skeleton was carried 
out. It showed a syphilitic metaphysitis of the long bones, but no periosteal 
thickening. These findings suggest that the syphilitic infection was still in 
un early stage and may be in accordance with the serological results. 

When the infant was born the infection was still so young that there had 
been no sufficient time for the infant to develop its own antibodies. The 
passively transferred maternal reagins reverted in the usual way to sero- 
negativity within one month after birth. At this time, before the infant had 
developed its own serologically demonstrable antibodies, a course of peni- 
cillin therapy was instituted. The syphilitic metaphysitis soon cleared up 
and on repeated serological controls during one year the sero-tests remained 
negative. This rapid restoration also suggests that the fetus must have been 
infected late in pregnancy. The response to penicillin therapy is mostly related 
to the duration of the infection. As the infant had been recently infected it 
responded readily to the treatment. 

Several cases of prenatal syphilis are reported with negative sero-tests at 
delivery. It is probable that such cases are infected late in pregnancy and 
may first develop positive serological reactions at variable times after deliv- 
ery. If the woman has been given antisyphilitic treatment during pregnancy, 
it is also possible that the infant may have had an active syphilitic infection 
in utero. Following penicillin therapy during pregnancy, the infant may be 
born with negative sero-tests or with passively transferred maternal reagins, 
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but it is not certain that the syphilitic process is cured. It may be latent an | 
the infant may later develop a serological and clinical relapse. The negativ » 
results at delivery will only reflect the serological status of the newborn a 
that particular time. It is therefore necessary to follow up all infants bor . 
of syphilitic mothers, treated or untreated. Repeated clinical and quantit: 
tive serological examinations during the first year of life are a sine qua no7. 


Summary and Conclusion 


A case of third-generation syphilis is reported. Although the newborn infant had | 
generalized syphilitic metaphysitis in progress, the serological tests indicated passivel 
transferred maternal reagins which reverted to sero-negativity in the usual way withi.: 
one month after delivery. 

These serological deviations from the common findings in prenatal syphilis are dis- 
cussed. It is suggested that the infant was infected so late in pregnancy that at delivery 
he had not yet developed his own antibodies. The serological findings at delivery wiil 
only reflect the serological status of the newborn at that particular time. It is therefore 
necessary to follow up all infants born of syphilitic women, treated or untreated. 


Syphilis de troisiéme génération chez un nourrisson dont les tests sérologiques mettaient en 
évidence des réagines maternelles transmises passivement. 


Observation de syphilis de troisiéme génération. Bien que le nourrisson soit porteur 
de lésions métaphysaires syphilitiques généralisées et évolutives, les épreuves sérologi- 
ques ont mis en évidence des réagines maternelles transmises passivement et les exi- 
mens sérologiques sont devenus négatifs, comme d’habitude, dans le mois qui suivit 
la naissance. Discussion des variations sérologiques prénatales, par rapport aux cas 
habituels. Il est suggéré que le nourrisson a été infecté si tard, dans la grossesse, qu’!! 
n’avait pas encore fourni ses propres anticorps au moment de la naissance. Les résultats 
de l’examen sérologique & la naissance ne font que réfléter ’état sérologique du nou- 
veau-né & ce moment particulier. Il faut done suivre l’évolution de tous les enfants de 
méres syphilitiques traitées ou non. 


Syphilis in dritter Generation bei einem Sdugling, dessen serologische Befunde eine) 
passiven Ubergang miitterlicher Reagine anzeigen. 


Es wird von einem Fall von Syphilis in dritter Generation berichtet. Obgleich da 
Neugeborene eine generalisierte syphilitische Metaphysitis hatte, zeigten die serolo 
gischen Befunde passiv iibertragene miitterliche Reagine, die in der tiblichen Weis 
innerhalb eines Monats nach der Geburt in Seronegativitaét umschlugen. Dieses serolo 
gische Abweichen von den iiblichen Befunden bei foetaler Syphilis wird erértert. E 
wird angenommen, dass das Kind so spat in der Schwangerschaft infiziert wurde, das 
es bei Geburt noch nicht seine eigenen Antikérper gebildet hatte. Die serologische: 
Befunde bei der Geburt geben lediglich Auskunft tiber den serologischen Status de 
Neugeborenen zu diesem speziellen Zeitpunkt. Es ist deshalb notwendig, alle von syphi 
litischen Miittern geborenen Kinder, ob behandelt oder unbehandelt, weiter zu verfo! 
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‘filis en tercera generacion. Lactante con reacciones serologicas indicando transferencia 


pcstva de reaginas maternas. 


Q 
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Se presenta un caso de sifilis en tercera generacién. Aunque el recién nacido presenté 
ttafisitis generalizada en actividad, las reacciones serolégicas indicaban reaginas 
iternas transferidas pasivamente que viraron hacia la negatividad alrededor del mes 
edad. Se discute este hallazgo serol6gico poco comun en sifilis prenatal sugiriendo 
e el lactante se haya infectado en las tltimas etapas del embarazo no habiendo to- 
via desarrollado sus propios anticuerpos en el momento del parto. Los hallazgos al 
cer reflejarian solamente el estado serolégico en ese momento siendo por lo tanto 
cesario estudiar y controlar posteriormente todos los lactantes nacidos de madres 


i iliticas, sean estas tratadas o no. 


References 


RISTIE, A. U.: Diagnosis of syphilis in newborn infants. Am. J. Dis. Child, 55: 979, 1938. 


‘GRAHAM, N. R.: Transactions of the international Symposium on the Study of Syphilis. Acta dermat.- 


venereol., 31, 1951, Suppl. 24: 106. 

)RGAARD, O.: La réaction de Wassermann sur le sang du cordon ombilical. Acta dermat.-venereol., 31° 
153, 1951. 

“Hus, G.: Kongenitt-luetiske benforandringer med negative seroreaksjoner. Tidsskr. norske lagefor., 
67; 298, 1948. 

uN, C. R. and Kostant, G. H.: Special diagnostic and therapeutic problems in syphilis. Am. J. Syph., 
36: 301, 1952. 

)GELSANG, TH. M.: Comparative studies of beef-lecithin and egg-lecithin as components of the car- 
diolipin antigens in the complement fixation test for syphilis. Universitetet i Bergen, Arbok 1952]- 
1953, Medisinsk rekke nr. 2. 


‘OGELSANG, TH. M. and SunpDAL, A.: Serological examinations of infants born of syphilitic women. 


Universitetet i Bergen, Arbok 1954, Medisinsk rekke nr. 2. 


‘oet, E.: Selective filtration of syphilitic reagins through the placenta. Acta padiat., 43; 247, 1954. 


Received Oct. 10, 1955 Pediatric Clinic 


University of Bergen 
Bergen, Norway 


n 

n 
d 

q 

d 

n 

n 

N 

N 

R 

| 
| 


Acta Pediatrica 45: 170—175. March 1956 


From the Pediatric Clinic, Karolinska Sjukhuset 


Hypothyroid Signs in Encephalopathy 


by M. d’ AVIGNON and R. ZETTERSTROM 


Retarded mental development, low basal metabolism and abnormal bo:.e 
age are symptoms regularly encountered in congenital hypothyroidis: :. 
However, the diagnosis of congenital hypothyroidism cannot be established 
on these symptoms alone. More direct evidence of a low or lacking thyro.d 
activity such as the typical myxoedematous appearance or low serum protein 
bound iodine level and low uptake of radioiodine over the thyroid gland is 
also required. In this communication this statement will be illustrated |.y 
the clinical description and investigation of three severely brain damaged 
children who exhibited some of the features characteristic of hypothyroidism, 
despite normal thyroid function. 


Methods of Investigation 


The total number of ossification centers was determined roentgenologically according 
to the method of Elgenmark (1) and the basal metabolic rate (BMR) by Karlberg’s (2) 
method. The 24-hour thyroid uptake of radioiodine and the urinary excretion of the 
isotope were measured after an oral dose of 10-20 microC of carrier free I!*!. One month 
later the response of the thyroid gland to stimulation with thyrotropic hormone (TSH) 
was tested in two of the patients. 7.5 mg of TSH were given intra-muscularly daily 
for three days and the effect on I)*! uptake of the thyroid gland was studied. The serum 
protein-bound iodine level (PBI) was determined according to Baker (3). 


Case Reports 


Case 1.—K. 8., a 13 month old girl was admitted because of mental retardation aiid 
suspicion of hypothyroidism. The pregnancy and delivery had been normal. The mothr 
had noticed that the child was mentally retarded when she approached the age of 4-5 
months. The physical examination revealed a drowsy, severely hypotonic and retard:d 
child. She was slightly malnourished and her weight was 8770 g. No signs of myxoeden.a 
were noted. (Fig. 1.) Very probably the girl was blind but there were no significa: .t 
abnormalities on ophthalmologic examination. The intelligence quotient was below 0.}. 

The skull was rather large and the head circumference was 49 cm. EEG-examinati: 2 
did not reveal any definite abnormalities. The cause of the encephalopathy remain: 4 
unknown. Special investigations are listed in Tables 1 and 2. 
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Fig. 1. 


Fig. 2. 
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Case 2.—T. B., was an illegitimate boy. Pregnancy and delivery were normal. There 
was no history of asphyxia. Mental retardation was observed in early infancy and intel- 
lectual development was very slow. On admission at the age of 17 months the boy was 
not able to sit without support. He had no signs of myxoedema. (Fig. 2.) The skull was 
rather short but high with a circumference of 43.5 cm. Serum cholesterol was 200mg %. 
EEG did not reveal any definite abnormalities. For special investigations, cf. Tables 


1 and 2. 
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TABLE 1 


Clinical and biochemical findings. 


Basal 
metabolic rate 


Bone center 
development 


Serum choles- 
terol level 
mg/100 ml 


Serum carotin | 
level 
#g/100 ml 


6 (normal for 
age 25+ 9.For 
length 19+5) 


13 (normal for 
age 24+ 8.For 
length 25+ 7) 
18 (normal for 
age 29+ 9. For 
length 29+ 8) 


176 


200 


not determined 
not determined 


410 


Age 
Case 1. 13 months 
Case 2. 17 months 
Case 3. 13 months 
Case 3. 


M. B., a girl was born after normal pregnancy, delivery was uneventfu! 


and there was no history of asphyxia, but the child was rather drowsy during the first 
10 days of life, later became normal. Physiologic neonatal jaundice persisted for about 
3 weeks and then disappeared completely. General mental retardation was obvious 
already during the first months of life. The mother was aware of this mental retarda- 
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TABLE 2 


Functional tests of the thyroid gland. 


24-hourthyroidup- 
Serum protein- | 24-hour thyroid | 24-hour urinary |take of I 131 after 
bound iodine level] uptake of I 131, | output of I. 131, | treatment with 
mg/100 mg per cent of dose | per cent of dose | TSH, per cent 
of dose 
Case 1. not determined 24 40 not determined 
Case 2. 7.5 15 not determined 32 
Case 3. 8.0 18 63 46 


tion, but the child was brought to the clinic first at the age of 13 months because of 
zeneralized epileptic seizures. There were no external signs of myxoedema. (Fig. 3.) 
lhe child was drowsy, hypotonic and mentally retarded. The skin was slightly yellow. 
Che head cireumference was 47 cm. The pneumoencephalogram revealed atrophy of 
the brain and the EEG was pathological with slow dysrythmia and spiky potentials. 
Serum cholesterol level was 224 mg % and the serum contained 410 ug of carotinoids 
per 100 ml. For special investigations see Tables 1 and 2. 


Discussion 


All three cases thus showed some similarities to congenital hypothyroi- 
dism: they all were mentally retarded, their skeletal development was delayed 
and the basal metabolism showed values usually encountered in hypothyro- 
idism. On the other hand the patients differed in many important points 
from congenitally hypothyroid children. No external signs of myxoedema 
were noticeable and PBI values were within normal limits. The 24 hour up- 
take of I'*! by the thyroid gland varied between 15 and 24 per cent of the 
administered dose. (In our clinic corresponding figures in euthyroid children 
range from 15-20 per cent upwards, and in known cases of congenital hypo- 
thyroidism the values were all below 10 per cent.) Treatment with thyroid 
hormone had no effect on basal metabolism. A secondary pituitary hypothy- 
roidism which might be suggested from the pronounced response to stimula- 
tion with TSH (cf. Pickering and Miller) could not exist in the presence of a 
normal PBI. Pituitary or suprarenal failure were further excluded by the 
clinical investigations, the normal ACTH test and the normal urinary 17- 
ketosteroid excretion. Thyroid hormone treatment also decreased the I‘! 
uptake of the thyroid gland—another sign suggesting normal pituitary 
function. All these facts speak in favour of normal thyroid activity. 


174 M. D'AVIGNON AND R. ZETTERSTROM 


One very important similarity is present in all three cases: they were a | 
brain damaged and were considerably mentally retarded, having an I.(. 
of about 0.3. Case 1 had a slightly enlarged head, Case 2 was microcephali: , 
and Case 3 had epileptic seizures and pneumoencephalography revealed brai ) 
atrophy. 


Conclusions 


It would be difficult to draw any definite conclusions from these cases, 
but the brain damage and the signs suggesting hypothyroidism may be re 
lated. 

The authors want to point to the need for complete clinical investigation 
in patients whose diagnoses of congenital hypothyroidism is not absolutely 
unequivocal clear. 


Summary 


Three severely brain damaged children of an age between 13 and 17 months wer 
found to have retarded bone center development and low basal metabolic rate. The 
absence of myxoedematous appearance suggested that these symptoms were not attri 
butable to an abnormal thyroid gland activity. Studies of iodine metabolism demon- 
strated normal thyroid function. It is concluded that atypical cases of congenital 
hypothyroidism should be investigated completely. 


Signes d’hypothyroidie au cours d’encéphalopathie. 


Chez trois enfants atteints de lésion cérébrale grave et agés de 13 & 17 mois, ex 
istait un retard d’apparition des points d’ossification et un abaissement du métabolisme 
de base. En l’absence de signes de myxcedéme, ces symptdémes ne furent pas attribués 
& une anomalie de la fonction thyroidienne. L’étude du métabolisme de l’iode montre 
que cette fonction était normale. L’auteur conclut que les cas d’hypothyroidie congén- 
itale atypique doivent étre étudiés d’une maniére complete. 


Hypothyreotische Zeichen bei Encephalopathie. 


Bei drei schwer hirngeschadigten Kindern im Alter von 13-17 Monaten wurde eine 
verzogerte Knochenkernentwicklung und ein niedriger Grundumsatz gefunden. Die 
Abwesenheit eines myédematésen Erscheinungsbildes deutete darauf hin, dass diese 
Symptome nicht einer gest6érten Schilddriisentatigkeit zugeh6rten. Untersuchungen 
des Jodstoffwechsels zeigten eine normale Schilddriisenfunktion. Es wird die Folgerung 
gezogen, dass atypische Faille von angeborenem Hypothyreoidismus vollsténdig durch- 
untersucht werden sollten. 


Signos de hipotireosis en encefalopatias. 


Signos de retardo en el desarrollo de los centros de osificacién y bajo metabolismo 
basal fueron encontrados en tres nifios con dafio encefdlico cuyas edades oscilaban 
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ntre 13 y 17 meses. La falta de aspecto mixedematoso hizo que estos signos no fueran 
ribuidos a anormal funcionamiento tiroideo. Los estudios del metabolismo del iodo 
mostraron normales. Se aconseja estudiar completamente los casos de hipotiroidismo 


ngénito atipico. 
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From the Children’s Clinic, Helsinki, Finland 


Effect of Ascorbic Acid upon the Hemolysis of Human Bloc | 
Caused by Oxygen 


Preliminary Report II 


by NIELS RAIHA 


In the first report (Raiha, 1955) it was shown that the hemolysis of human 
blood in some eases was directly proportional to the oxygen tension (in vitro) 
to which the blood was exposed, and that this effect could clearly be prevented 
by an oral intake of Vitamin E 24 hours before the collection of the blood 
samples. Blood drawn from the umbilical cord generally had a much higher 
degree of hemolysis at atmospheric oxygen tension, but by an increase of tle 
oxygen tension the hemolysis was observed to be fairly constant. 

In the present work, however, it becomes evident that both umbilical 
blood and adult blood react in the same manner to the increasing oxygen 
tension, the only difference being that the hemolysis of blood from the un- 
bilical cord generally is more pronounced than that of adult blood. 

It is suggested by some investigators that Vitamin C as well as Vitamin 
act as antioxidants in biological oxidation-reduction reactions. This rela- 
tionship between these important vitamins led to the following experiments, 
in which the effect of ascorbic acid upon the hemolysis of human blood 
caused by oxygen was studied. | 


Materials, Methods and Results 


The oxygen treatment of the blood and the measurement of the degre 
of hemolysis has been essentially the same as that described in the author's 
Preliminary Report I. It was observed that an increase of the centrifugi g 
time to 10 min. tended to give better duplicate values. The ascorbic ac d 
content of the blood samples was determined according to Schaffert aid 
Kingsley. The oral dosis of ascorbic acid was in all cases 2-3 g, given 0 
the blood donors 24 hours before the collection of the blood samples. 

The hemolysis caused by oxygen was tested before and after an inta 
of ascorbic acid in three normal adults. The results were the same as tho 
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hig. 1. Degree of hemolysis of umbilical cord 


b ood caused by increasing the oxygen ten- eres 
son. The five upper curves show the degree Kee 
hemolysis when no ascorbic acid was given | 
the mothers before delivery. The five ae 


t 

l- wer curves show the results after an oral 
i 

i 


1004 MG6% 


BECKMAN READING 


take of 2-3 g ascorbic acid 24 hours before 
livery. The blood level of total ascorbic acid A 
shown at the end of each curve. OXYGEN TENSION — % 02 


cescribed for Vitamin E in Preliminary Report I. The increasing oxygen 
tension caused an increasing degree of hemolysis, which could be prevented 
ly an oral intake of ascorbic acid. In the experiments where no previous 
«scorbie acid intake had occurred, the whole blood values for total ascorbic 
ecid ranged from 1.2-1.7 mg%. In the cases where ascorbic acid had been 
administered the values ranged from 2.3-2.6 mg%. 

Ten experiments were performed with umbilical cord blood. In five cases 
ascorbic acid had been administered to the mothers the day before delivery. 
In the other five cases no ascorbic acid was given. The results are seen in 
Fig. 1, with the corresponding ascorbic acid concentrations of the blood 
samples at the end of each curve. The umbilical blood showed a marked 
degree of hemolysis already at atmospheric oxygen tension, and with 
increasing oxygen tension the hemolysis increased to well above the corre- 
sponding values for adult blood. The increased ascorbic acid concentration 
of the umbilical blood inhibited the degree of hemolysis in all cases. 


Discussion 


It is a well-known fact that the ascorbic acid content of cord blood at 
birth is well above that of maternal blood (Wahren and Rundqvist, Manahan 
and Eastman). A decrease in ascorbic acid occurs immediately after birth 
(Mindlin). Later the level of ascorbic acid in the infant blood can be correlated 
with the intake in nutrition. 

From the present work it becomes evident that a high ascorbic acid con- 
centration of the blood has an inhibitory effect upon the hemolysis caused 
by increasing oxygen tension (in vitro). 

After birth the oxygen tension of the blood of the newborn increases 
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rapidly (Smith and Kaplan), and during the first days of life there is a var: - 


ing degree of bilirubinemia due to an increased breakdown of erythrocyte 
If the degree of icterus neonatorum could be shown to be correlated to t! 
level of Vitamin E and Vitamin C in infant blood, it would seem high 
probable that the results in the present (in vitro) experiments hold also 
vivo. Investigations along these lines are in progress. 


Summary 


1. Adult and cord blood was hemolysed by incubation in increasing oxygen tension... 


2. The degree of hemolysis in cord blood was generally more marked than that 
adult blood. 
3. Increased levels of ascorbic acid in blood had an inhibitory effect upon the hem: 


lysis caused by oxygen. 


Effet de Vacide ascorbique sur Vhémolyse du sang humain causée par Voxygeéne. 


Du sang de personnes adultes ainsi que du sang prélevé au cordon ombilical, ont ét 


hémolysés par la mise en présence de tensions croissantes en oxygéne. Le degré d’hém 
lyse du sang du cordon a été, en général, plus élevé que celui du sang des adultes. D: 
concentrations croissantes en acide ascorbique dans le sang ont un effet inhibitei 
contre ’hémolyse causée par l’oxygéne. 


Die Wirkung von Ascorbinsdure auf durch Sauerstoff hiamolysiertes menschliches Blu. 


Erwachsenen- und Nabelschnurblut wurde durch Einwirkung von Sauerstoff i 


ansteigender Spannung himolysiert. Der Grad der Hiimolyse pflegte im Nadelschnur- 
blut im allgemeinen merklicher zu sein als der des Erwachsenenblutes. Erhéhte Ascor- 
binsaurespiegel im Blut hatte eine inhibitorischen Effekt auf durch Sauerstoff be- 


wirkte Hamolyse. 


Efecto del acido ascérbico sobre la hemolisis provocada por oxigeno. 


Se hemolizé sangre de adultos y del cordén umbilical de recién nacidos sometiéndola 


a tensiones crecientes de O;. El grado de hemdlisis fue mayor en esta ultima. Niveles 
altos de ascorbinemia mostraron efectos inhibitorios sobre la hemdlisis provocad, 


por oxigeno. 
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From the Department of Virus Research, Karolinska Institutet, State Bacteriologica 
Laboratory (Head: Professor SVEN GARD) and the Pediatric Clinic, Karolinska Sjul. 
huset, Stockholm, Sweden (Head: Professor ARviID WALLGREN) 


Appearance in Children’s Sera of Substances Capable of 


Neutralizing Canine Distemper Virus! 
Preliminary Report 


by GUN CARLSTROM 


Now and again it has been discussed whether the viral agent which cause: 
canine distemper in dogs (Carré 1905) gives rise to human infections (Bryan 
1928, Nicolle 1931, Whitney 1943). Most of the observations in this subject 
which are based on clinical or experimental evidence, are inconclusive. 
Recent elaboration of a serologic canine distemper test has now made avail 
able a valuable tool for immunologic investigations of this problem. 

The adaptation of canine distemper virus (CDV) to developing hen’s eggs 
(Haig 1948 and 1949, Cabasso and Cox 1949) has made it possible to use 
the embryonated egg as a test animal in a virus-serum neutralizing pro- 
cedure. Several investigators have employed this technic to determine the 
presence of distemper neutralizing activity in serum (Cabasso et al. 1949, 
1951 and 1952, Morse et al., Imagava et al. 1953 and 1954, Baker et al.). 

Adams, in 1953, published clinical, epidemiologic, pathologic and sero- 
logic evidence indicating a possible immunologic relationship between canine 
distemper and a respiratory disease in children. Acute and convalescent 
serum samples from patients were tested in ovo against a chick embryo- 
adapted CDV strain. There was no evidence of neutralization with acute 
serum, but convalescent serum inhibited the growth on the chorioallantoic 
membrane (CAM). CDV neutralization tests in chick embryos were also 
performed with serum samples from adults and infants. They demonstrated 
the lack of neutralization by infant serum and the property of neutralization 


by adult serum. CDV neutralizing activity was also found in human gamma - 


globulin. Further studies in this subject were reported by Imagawa et al. 


1 This study was aidei by a grant from the Medical Research Fund of Karolinska Insti- 
tutet. 
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in 1953 and 1954. The results indicated that CDV neutralizing capacity 
eculd be acquired by human beings. The problem needed further exploration. 

To confirm previous observations, some preliminary investigations were 
performed by the present author in 1953. The Lederle strain of egg-adapted 
CV was inoculated on to the CAM of 8-day-old chick embryos and was 
found to cause lesions in the membranes clearly demonstrable on the 5th 
diy after inoculation. Human sera were tested for neutralizing activity 
ayainst egg-adapted CDV. Serum samples were collected from 4 adults, 
p eviously exposed to dogs suffering from canine distemper, and from 4 
cl ildren of different ages. Sera were heated for 30 minutes at 56°C and 
nixed with equal volumes of virus suspension. Penicillin and streptomycin, 
1100 units and 500 ug per ml, respectively, were added, and the virus-serum 
nixtures were held at 37°C for 2 hours and inoculated on to the CAM of 
8 day-old chick embryos. Virus suspension diluted in an equal volume of 
both and similarly handled served as control. [t was found that all adult 
sera as well as sera from 2 older children, 10 and 13 years of age, inhibited 
v-rus activity. There was no evidence of neutralizing activity in sera col- 
l-cted from 2 small children, 4 months and 2!/, years of age. The results 
were in agreement with previously reported findings. 

Morse et al., in 1953, reported the successful propagation of an egg- 
adapted CDV strain intracerebrally through 18 serial passages in suckling 
mice. Attempts to evaluate CDV neutralizing activity in different sera by 
intracerebral inoculation of serum-—virus mixtures, however, had yielded 
equivocal results. 

It is the purpose of this paper (1) to report the adaptation to suckling 
mice of an avianized strain of CDV and the subsequent development of a 
neutralization test in mice, and (2) to present observations regarding CDV 
neutralizing activity in children’s sera. 


Materials and Methods 


Virus.—Avianized modified canine distemper virus, Lederle strain, carried through 
several egg passages in this laboratory,! was employed. A 40 per cent suspension of 
infected CAM, ground and centrifuged for 10 minutes at 2500 r.p.m., furnished the 
supernatant fluid used as inoculum of the initial passage. 

Preparation of virus.—Albino mice 24 to 48 hours old, bred in this laboratory in 
groups of 6 to 1 mother, were inoculated intracerebrally in the right hemisphere with 
0.01 ml quantities of inoculum. All inocula contained penicillin and streptomycin, 
1000 units and 500 ug per ml, respectively. The mice were sacrificed after develop- 
ment of typical symptoms. The length of time from appearance of symptoms until 
harvest did not appreciably influence the infectivity of the mouse brains. Dead mice 


. | Obtained through the courtesy of Dr. G. Rockborn, Department of Virus Research, 
Karolinska Institutet, Stockholm. 
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were discarded and never included in the harvest. The mice were killed with eth r, 
the brains were collected and stored frozen in stoppered tubes at — 60°C. The ti: ie 
of storage seldom exceeded 1 week. (The activity of stock virus, however, remain d 
uniform for at least 2'/, months.) Before use, test tubes were thawed and 2 to 4 bra. is 
were pooled, ground and centrifuged for 10 minutes at 2500 r.p.m. A 10 per cc it 
suspension of infected mouse brains in broth was used as the source of virus. 

Sera.—Immune sera were collected from 

1) Twelve albino mice, immunized 3 times at 4 weeks’ intervals by intraperiton: \| 
inoculation of 0.03 ml of 40 per cent suspension of avianized CDV. The mice w: ¢ 
bled 3 weeks after the last inoculation, the sera were pooled and stored frozen it 
— 20°C. 

2) Ten albino mice, immunized twice at 2 weeks’ intervals by intraperitoneal i) 
culation of 0.03 ml of 10 per cent suspension of mouse-adapted CDV. The mice we « 


bled 4 weeks after the last inoculation, the sera were pooled and stored frozen it 
— 20°C. 

3) One dog immunized 3 times at 3 weeks’ intervals by subcutaneous inoculati: 
of 2 ml ferret-adapted CDV (commercial). The dog was bled 3 weeks after the last 


inoculation and a large quantity of serum stored frozen at — 20°C. (Hyperimmur 
serum pool.) 

Human sera were obtained (1) from normal individuals and from patients select«d 
at random in different wards of the Pediatric Clinic, and (2) as paired acute and coi 
valescent sera from patients treated for various infectious diseases. Acute sera were 
collected within 4 days after the onset of disease and convalescent sera 11/, to 4 weeks 
after the onset. The sera were separated within 24 hours after bleeding and stored 
frozen at 29°C. Occasionally samples were kept at 2°C for 2 to 3 days prior to s 
paration and storage. 

Neutralization technic.—A virus quantity corresponding to 0.005 ml of a 10 per 
cent suspension of mouse-adapted CDV was employed in all neutralization tests. 
This amount was just sufficient to cause uniformly 100 per cent mortality in the 
test mice. Virus was mixed with an equal volume of serum. Positive and negative 
controls were included in each test. For the positive control an immune serum wis 
used in a constant dilution, previously ascertained to neutralize 0.005 ml of a 10 per 
cent virus suspension. CDV mixed with equal an amount of broth served as the 
negative control. Penicillin and streptomycin, 1000 units and 500 mg per mi. 
respectively, were added to all mixtures, and these were in the initial studies ke})t 
at 37°C for 1 hour. As this had a slightly deleterious effect on the virus, keeping «1! 
room temperature for 30 minutes was later preferred. The mixtures were inoculate:! 
intracerebrally into 24- to 48-hour-old mice. The test mice were observed daily for 
2 to 3 weeks following inoculation. Animals which died within 2 days of inoculation. 
and mice which Cied later or disappeared (cannibalism) without having previous! 
shown typical symptoms, were not included in the tabulations. 

All dog and mouse sera as well as human sera used in the initial tests were heat« 
to 56°C for 30 minutes before use. As inactivation seemed to have no noticeab 
influence on the results, human sera employed later in the study were tested withot 
previous inactivation. In all serum dilutions broth served as diluent. Human se1 
were used undiluted. Acute and convalescent sera from the same patient were test« 


simultaneously. 
Calculations.—The Reed-Muench method was employed to calculate 50 per ce 
end points (Reed-Muench). 
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Results 


ouse passages and neutralization tests 

Avianized CDV was carried through serial intracerebral passages in suck- 
ig mice and is now in its 74th passage. The observations of the passages 
e summarized in Table 1. In the first passage the main part of mice 


TABLE | 


Intracerebral passage of avianized CDV in suckling mice. 


Time in days after 
Passage No. of mice affected/ | inoculation until 
No. No. inoculated* appearance of ner- 
vous signs 

1 35 (11)/59 6-17 

2 3 ( 1)/12 7-11 

5 2 ( 7/15 6-8 

8 12 ( 4)/16 4-9 

12 1/11 5 
22 8 ( 1/9 
36 9 ( 1)/10 3-5 
50 11 ( 1)/12 4-7 
74 11/11 3-7 


* Numerator indicates number of mice which died or were sacrificed with pronounced 
spastic paralysis. The number in paranthesis indicates number of mice with observed slight 


nervous signs. 


developed evident symptoms with clonic spasms. Several mice showed less 
prominent motor disturbances such as hyperkinesis, ataxia, disequilibrium 
and muscular twitching. Nervous signs appeared within 6 to 17 days after 
inoculation. In the 5 following passages, reactions were less pronounced. 
Some single mice developed clonic spasms and some mice showed slight 
nervous signs but the main part of the animals was not affected. Incubation 
time decreased somewhat. From the 7th passage on, there was a marked 
change. Within 4 to 9 days of inoculation 12 out of 16 mice developed 
severe spastic paralysis and died or were sacrificed. Death occurred within 
9 to 11 days after inoculation. There was no great change in the following 
passages but a slight tendency to a gradual decrease of incubation time 
and intensified nervous symptoms in the mice were noted. With the 22nd 
passage nervous signs appeared within 3 to 7 days after inoculation, most 
frequently on the 5th or 6th day, and 8 out of 9 mice developed spastic 
paralysis and died or were sacrificed. Death occurred within 6 to 9 days 
after inoculation. The results were similar with all later passages. The in- 
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TABLE 2 


Virus titer of infected brain material with different passages. 


Passage Virus dilutions Titer: ; 
No Neg. Log. of 
10-1 10-2 10-3 10-4 

12 5/12 2/12 0/12 1.9 
18 4/6 2/4 0/6 0/6+ 1.9 
(33 6/12 2) 

55 8/8 8/12 2/12 0/12 2.2 
74 11/11 4/8 1/9 0/9 2.4 


* Denominator indicates number of mice inoculated, and numerator mice which died 


were sacrificed with pronounce | spastic paralysis. 


-1.3 4.3 


+ In 18th passage virus dilutions were 10 
fectivity of the brain material increased slowly during the earlier passag 
and then remained grossly unchanged, as demonstrated in Table 2. 

By employment of the neutralization technic outlined above the mous: 
adapted agent was tested against different sera. Serum from a dog imm 
nized with ferret-adapted CDV, serum from mice immunized with eg¢ 


adapted CDV, homologous immune serum obtained from mice immunized 


with infected mouse brains and serum from normal mice were employed 
All sera were inactivated and used undiluted. One hundredth ml of a mix 
ture of equal volumes of 10 per cent mouse brain suspension and serul 


was injected intracerebrally in 24- to 48-hour-old mice and the test animals 


were observed for 3 weeks. All immune sera prevented symptoms in thi 
test mice but normal mouse serum did not show neutralizing activit: 
(Table 3). Human sera were also employed: they demonstrated the propert) 
of neutralization by adult serum and the lack of neutralization by serun 
from a 2!/,-vear-old boy. The human sera employed were, in the preliminar) 


TABLE 3 


Neutralization tests in mice employing infected brain material and various sample: 


of undiluted sera. 


| Mice immu- Mice immu- | Dog immu- 

| Serum from nized with nized with nized with Man Child 

| normal mice avianized infected mice |ferret-adapted (adult) (21/, years old 
| CDV brains | CDV 

| 

8/12 | 0/17* | O/1l O/5 | 0/12 | 5/8 


* Denominator indicates number of mice inoculated, and numerator mice which died o 


were sacrificed with pronounced spastic paralysis. 
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ivestigation, tested in chick embryos against egg-adapted CDV with cor- 
‘sponding results. No additional investigations were made to confirm the 
lentity of the mouse-adapted agent. Cross neutralization tests were not 
erformed. 

Table 4 shows the result from a quantitative neutralization test using 
1ouse-adapted CDV and a 10-fold serial dilution of dog immune serum. 
he neutralizing titer of serum, expressed as neg. Log. of 50 per cent 
eutralizing dose dilution, was found to be 3.3. 


TABLE 4 


uantitative neutralization test empluying the serum dilution method with mouse- 
adapted CDV and 10-fold dilutions of immune dog serum. 


Serum dilutions Negative 
Log. of 
LO-* 10-* 10-5 
0/12* 11/12 3:3 


* Denominator indicates number of mice inoculated, and numerator number of mice 


hich died with spastic nervous symptoms. 


Veutralizing substances in human sera 


To evaluate the general distribution of CDV neutralizing activity in a 
iuman population in Stockholm, serum samples from adults and from 
‘hildren of different ages were collected and examined in 1954 and 1955. 
Normal individuals and patients in the Pediatric Clinic, Karolinska Sjuk- 
huset, treated for various diseases (mainly acute infections) were employed 
in this study. The findings are summarized in Figure 1. CDV neutralizing 
capacity was seldom found in children less than 4 years old. Between the 
ages of 4 years and 6 years, some individuals showed the property of neu- 
tralization, some did not. Most children between 6 and 10 years demon- 
strated neutralizing activity, and so did all individuals more than 10 years 
of age. 

While this manuscript was in preparation, Karzon, in 1955, published 
studies of antibodies against canine distemper virus in man. He presented 
the pattern of immune response against CDV found in adults and children 
of different ages in New York State, U.S.A. Newborn infants were regu- 
larly found to possess antibody which was lost by the age of 6 months. 
Very few children between 6 months and 24 months showed antibody. Be- 
ginning at 2 years of age, the number of children with antibody rose rapidly 
approaching an incidence of 100 per cent by 10 years of age. Of 59 adults 
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Number of individuals 


Age  Moaths Years 


No demonstrable neutralizing activity 
i Sight nevtraliziog activity Fig. 1. Distribution of neutralizing activity i 
SO OF adults and children of different ages. 


tes 


all possessed antibody. His findings correspond to the observations pre 
sented in this report. A different laboratory technic and the limited numbe 
of investigated individuals in the present study may account for a sligh 
tendency to a later appearance of neutralizing substances in the Swedis! 
population. It has to be considered, however, that there may be a rea 
epidemiological difference. 

Attempts have been made to find a relationship between illness in ma: 
and the acquirement of neutralizing activity in human sera. Acute an 
convalescent sera taken from children treated in Karolinska Sjukhuset in 
1954 and 1955 for various infectious diseases were tested for CDV neutra 
lizing activity. Diseases subject to the investigations have been respirator) 
infections, exanthematous diseases, central nervous system infections anc 
gastroenteritis. The capacity of CDV neutralization was not acquired during 
the illness in any of the investigated cases. 

Two patients, 3 and 4 years old, received human gamma globulin, 0.° 
ml/kg, given prophylactically after exposure to measles. In both cases a 
subsequent increase of CDV neutralizing capacity was found. Sera collected 
3 and 4 days before treatment did not show neutralizing capacity, but 
serum samples obtained 7 and 10 days after administration of gamma 
globulin protected more than 50 per cent of test mice from death. The CD\ 
neutralizing activity of human gamma globulin has previously been sub- 
jected to study by several investigators (Adams, Imagawa et al., Karzon). 


Discussion 


Karzon has presented evidence indicating the true antibody nature ot 
CDV neutralizing substances found in human sera. This supports the as. 
sumption that CDV neutralizing activity is acquired by man as a result 
of infection. According to the distribution of neutralizing substances in 
humans, canine distemper virus or an antigenically related infectious agent 
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seems to be ubiquitous and well adjusted to man. The question whether 
i fection with this agent may also give rise to clinical symptoms in human 
‘ings is still unanswered. Canine distemper virus has never been isolated 
om man, and Adams’ observations with clinical and serologic evidence 
i idicating a relationship between canine distemper virus and human illness 
) far have not been confirmed. 
Studies are continuing in healthy children and in patients with infectious 
‘iseases. Mainly children less than 6 years of age are being studied, who, 
eeording to the pattern of human immune status, would represent the 
: ge groups most likely to respond to infection with clinical manifestations. 


Summary 


An avianized strain of canine distemper virus has been adapted to suckling mice, 
nd a reproducible test for the measurement of neutralizing substances against CDV 
‘as elaborated. 

The distribution of CDV neutralizing activity in man has been studied. In adults 
nd most children more than 6 years of age, CDV neutralizing capacity has been 
yund, but seldom in children less than 4 years old. Between the ages of 4 and 6 years 
ome individuals demonstrated the capacity of neutralization and some did not. 
aired acute and convalescent sera from children with various infectious diseases were 
nvestigated. So far attempts to find a relationship between a human illness and the 
levelopment of CDV neutralizing activity in children’s sera have yielded negative 


esults. 


La démonstration dans le sérum des enfants de substances capables de neutraliser le virus 
le la maladie des jeunes chiens (MJCh). Communication préliminaire. 


Une colonie de MJCh cultivée dans ’embryon de poulet a été adaptée aux rats 
lactants et une test reproducible pour mésurer les substances neutralisantes de MJCh 
a été élaborée. La distribution humaine de lactivité MJCh neutralisantes a été étudiée. 
Les adultes et la plupart des enfants agés de plus de 6 ans ont une capacité MjCh 
neutralisante, capacité rarement trouvée chez les enfants de moins de 4 ans. Entre 
4 et 6 ans seulement quelques enfants montrent une capacité neutralisante. Le sérum 
des enfants aigués et des convalescents des différents maladies infectieuses a aussi été 
investigué. Des essaies faites pour trouver une relation entre maladie humaine et 
développement d’activité MJCh neutralisante ont donné des résultats négatives. 


Das Auftreten von Substanzen in kindlichen Seren, die in der Lage sind, das Hunde- 
Staupe-Virus (HSV) zu neutralisieren. Vorlaiufiger Bericht. 

Ein in Hiihnerembryonen geziichteter Stamm von Hunde-Staupe-Virus ist an 
laktierende Miause adaptiert worden und ein reproduzierbarer Test fiir die Messung 
neutralisierender Substanzen gegen HSV wurde ausgearbeitet. Die Verteilung von 
HSV-neutralisierender Aktivitiit beim Menschen ist einer Untersuchung unterzogen 
worden. Bei Erwachsenen und den meisten tiber 6 Jahre alten Kindern ist HSV- 
Neutralisationsaktivitaét gefunden worden, jedoch selten bei Kindern unter 4 Jahren. 
Zwischen dem Alter von 4 und 6 Jahren zeigten einige Individuen die Fihigkeit der 


| 

rh 

s| 

a 

al 

r\ 

1¢ 

11 

la | 

) 

) 

t 

) 

t 


188 GUN CARLSTROM 


Neutralisation und einige nicht. Gepaarte akute und konvaleszente Seren von Kinde 
mit verschiedenen Infektionskrankheiten wurden untersucht. Versuche, eine Bez 
hung zwischen einer menschlichen Erkrankung und der Entwicklung von HS' 
neutralisierender Aktivitaét in kindlichen Seren zu finden, haben bisher negati 
Resultate ergeben. 


Demostracion en le suero de nihos de sustancias capaces de neutralizar el virus de m 


quillo de perro (VMP). Comunicacion preliminar. 


Una cepa, cultivada en embrién de pollo, del virus de moquillo de perro fué ada; 
tada a ratas lactantes y un test reproducible para medir sustancias neutralizantes d 
VMP fué elaborado. Se estudié la distribucién en el hombre de la actividad VM 
neutralizante. En la mayoria de los nifios de mas de 6 anos y en los adultos fué encor 
trada capacidad VMP neutralizante, capacidad raramente demostrada en ninos m« 
nores de 4 afios. Entre las edades de 4 y 6 anos algunos ninos demuestran capacida 
neutralizante mientras otros no lo hacen. Suero de ninos agudos y convalecientes 
varias enfermedades infecciosas fué también investigado. Los intentos hechos pat 
demostrar una relacién entre enfermedad humana y desarrollo de actividad VM 
neutralizante en ninos han dado resultados negativos. 
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PROGRESS IN PEDIATRICS 


Systemic Lupus Erythematosus in Childhood 
A Clinical Study 


by ROLF ZETTERSTROM and GUNILLA BERGLUND 


From the Pediatrie Clinic, Karolinska Sjukhuset, Stockholm 


"he discovery of the occurrence of the LE-cell phenomenon in systemic 
li ous erythematosus by Hargraves, Richmond & Morton (1948) has im- 
pi ved the possibilities for diagnosis of this disorder. As a consequense, it 
h s also been possible to perform more reliable clinical studies. During recent 
y ars the enormous variability of symptomatology and clinical course has 
bh en reported in a great number of publications. Extensive surveys were 
p tblished by Gold & Gowing (1953) and by Harvey, Shulman, Tumulty, 
(Conley & Schoenrich (1954). 

[t is a well-known fact that systemic lupus erythematosus may appear in 
childhood. In some earlier studies a few children have been included. Spo- 
radie case reports have also appeared in the pediatric literature (Pehr- 
son and Fornara & Genesi), but no real studies of the clinical features of 
systemic lupus erythematosus in childhood have been reported. The purpose 
of this communication is to describe, on the basis of the investigation of 11 
patients, the symptoms of systemic lupus erythematosus and the course of 
the disease when it occurs in childhood. Possible differences of the course in 


adults and children will be discussed. 


General Survey of the Material 


During the period September 1952 to September 1955, 11 patients with 
systemic lupus erythematosus have been observed in the Pediatric Clinic, 
Karolinska Sjukhuset. Such factors as the demonstration of LE-cells, the 
appearance of a butterfly rash, typical pathological findings and the clinical 
course were considered as evidence of the diagnosis. 

A short survey of the patients studied is given in Table 1. There were 
6 female and 5 male children. The youngest patient was 5 years of age when 
the disease started. Beside such vague symptoms and signs as fatigue, anor- 
exia, fever and high sedimentation rate, joint pain was the first symptom 
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in most patients, but other initial features included discoid lupus, ulcerati e 
colitis, false positive serologic reactions and nephropathy. Six patients ha e 
expired from their disease. It was not possible to classify the cases into acu 
subacute or chronic types because of the variability in the symptomatolo, y 
during the course of the disease. Cases starting as an acute illness becar e 
subacute, or in a more chronic progressing disease acute relapse occurre 
However, roughly speaking, most cases could be considered subacute. 
none of the patients did the family history reveal any special informati« 


[=) 


Disorders and Abnormalities Before the Start of the Disease 


One of the patients suffered from an allergic eczema when 2 years ol |; 
the eczema completely disappeared within a few years. Otherwise the e 
was no history of allergic disease in any patient. One of the patients (Case 3) 
had congenital heart disease (? anomalous venous return). In another patie it 
(Case 6) there had been symptoms of diabetes since the age of 3 years. The 
rest of the patients were said to have been quite healthy earlier. 


Possible Inducing Factors 


Ever since Osler’s description of systemic lupus erythematosus it has 
been generally accepted that ultraviolet light might activate cutanous and 
probably also visceral manifestations of systemic lupus erythematosus. 
However, it has never been proved that the exposure to sunlight induces 
the disease. In our material the first symptoms were spread out over 
the whole year, thus there was no connection between the onset of the 
disease and the incidence of exposure to ultraviolet light. In two patients 
a relapse was observed after exposure to sunlight. 

Focal infections as the cause of systemic lupus erythematosus have been 
repeatedly discussed. Shearn & Pirofsky were able to find evidence of focal 
infection in 50 per cent of their patients. From our material, it was impossible 
to find any evidence for the hypothesis that focal infections might he 
connected with the etiology of systemic lupus erythematosus. 


Signs and Symptoms 


A general survey of the incidence of symptoms from various organs 5 
given in Fig. 1. 

Cutaneous symptoms.—Polymorphic cutaneous manifestations were obse - 
ved in all patients investigated. Erythema localized around the nail folc s 
and on the finger tips, macular erythema and small spindel-shaped tel: - 
angiectasis of varying localization were occasionally found. Almost regular! 7 
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Number 
cases 


10 4 
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F.s. 1. Chart showing the incidence of symptoms from various organs during the course of 
the disease in 11 patients with systemic lupus erythematosus. 


there also were small dermal pink or slightly cyanotic infiltrations, occasion- 
ally with necrosis, but transient in nature. They usually were found around 
the elbows, wrists, kneejoints and ankles. Pink striation was often observed. 

Typical butterfly rash lasting for a period of a few weeks up to several 
months was seen in 5 of the patients. In one, a butterfly rash appeared 
repeatedly in association with acute relapses. In another (Case 8), there 
was a marked wide-spread depigmentation with areas of intense pigmenta- 
tion, while two others showed typical vitiligo. Erythema nodosum lasting 
for 3 weeks was found in one patient. 

In a girl aged 8 years (Case 10), the disorder started as a discoid lupus 
erythematosus with a typical lesion localized to the left cheek. At the onset, 
there were no other symptoms. Within a few weeks there was rapid progress 
of the local cutaneous lesion with the development of edema, deep infiltra- 
tions and skin necrosis (Fig. 2). After another week the girl also developed 
symptoms of a systemic disease with high fever, arthritis and moderate 
hepatomegaly. The course of the illness in this patient seems to be strong 
evidence for the hypothesis that discoid and systemic lupus erythematosus 
are the same pathological entity (cf. Montgomery & McCreight; Cohen & 
CADMAN). 

Joint symptoms.—As is shown in Table 1 arthritis was the initial symptom 
in 7 out of 11 patients investigated. During the course of the disease arthritis 
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Fig. 2. A photograph on admission of a child (Case 10) with discoid lupus erythematosus 
as the first symptom of the systemic disease. Hydrocortisone treatment caused a rapid in.- 
provement of the skin lesion. 


also was a prominent part of the clinical manifestations in 10 of the children 
The joint symptoms usually were acute. In some patients they were localize: 
to the finger joints and associated with synovitis, in others they wer 
mainly localized to the large joints and migrated. Most often they subside«| 
rapidly, but acute recurrences took place in association with relapses of th» 
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TABLE 1 


Data of the patients investigated. 


Cases Sex Age by onset Initial symtom Duration | Present state 
years 
1. R. Female 13 Arthritis 9 months Dead 
2G. Female 7 Arthritis 7 years Dead 
Female 12 Ulcerative colitis 9 months Improved 
i ob: Female 11 Arthritis 18 months Dead 
5s ME. Female 11 Arthritis. False 5 years Progressive 
positive serologic 
reactions 
6.8. Male a Arthritis | year Unchanged 
(ee Male 5 Arthritis 18 months Remission 
8. Ru. Male 11 Arthritis 21/, years Dead 
9. 2. Male 8 Uleerative colitis | 4 years Unchanged 
0: Wi: Female 8 Discoid lupus 6 months Dead 
Ps. Male 11 Nephropathy 21 months Dead 


‘neral disorder. In one patient permanent joint deformities like those found 


yo 


ini rheumatoid arthritis developed. 

Muscular symptoms.—Slight swelling and tenderness of the muscles in 
the legs were observed in two of the patients in association with symptoms 
of acute arthritis. In one of the children (Case 11) intense abdominal pains 
which could be attributed to tenderness of the muscles in the abdominal 
wall were seen during the initial acute stage. 

Mucous membranes.—Redness and dryness of the mucous membrane of 
the oral cavity was noted in about 50 per cent of the patients. In three cases 
there were repeated aphtous ulcers. 

Serous membranes.—-Seven patients had symptoms due to involvement 
of the serous membranes. Six had pericardial effusion, 6 pleurisy and 3 
ascites. In three of the patients with hydrothorax a nephrotic syndrome 
with low serum albumin level was also present. Thus, in these patients, the 
accumulation of fluid might also have been caused by changes of the colloid 
osmotic pressure of the plasma. In the other patients the symptoms of peri- 
carditis or pleurisy appeared in the early course of the disease and disap- 
peared completely when the patients went into remissions. 

Symptoms of cardiac involvement.—Cardiac disease was recognized during 
life in 10 cases. In the early course of the disease, there were rather non- 
specific signs such as the appearance of systolic murmurs. During progress 
of the disease more definite symptoms of heart disease appeared such as 
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Fig. 3. Electrocardiogram from a patient (Case 5) who developed acute heart failure during 
the course of systemic lupus erythematosus. Note the isoelectric and negative T waves. 


enlargement of the heart and abnormalities in the electrocardiogram. In 
one patient (Case 5) arrhythmia appeared in connection with congestive 
failure. Fig. 3 shows the electrocardiogram of this patient. In one of the 
patients a combined aortic valvular disease developed (Case 9). 

As is obvious, the heart symptoms were quite variable which is in accord- 
ance with the view that different pathological types of cardiac damage 
may occur (cf. Liebow & Feil). 

Pulmonary involvement.—On repeated roentgenological examinations pul- 
monary infiltrations were observed in 8 of the patients. In most cases tran 
sient bilateral infiltrations were localized in the lower lobe. The changes 
usually resembled those described by Thorell. However, bigger infiltration 
in only one of the lungs were also observed. In one patient (Case 9) there 
was an infiltration in the left lower lobe combined with an increase of th: 
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poratracheal shadow giving the same appearance as in pulmonary primary 
complex. 

One of the patients had symptoms suggesting a primary pulmonary hyper- 
tension of the type of Ayerza’s disease. It was a 12 years old girl (Case 2) 
with an intense cyanosis and clubbing of the fingers. Her total capacity as 
well as her vital capacity was slightly diminished. The arterial oxygen satu- 
re tion was raised to 87 per cent after the inhalation of 100 per cent oxygen. 
Tne cyanosis could not be explained by a heart disease. 

Symptoms of renal disease.—In 2 cases out of 5 the death was primarily 
rferable to renal involvement. In another case (Case 8) which terminated 
f: tally symptoms of severe renal disease developed with gradually increasing 
anounts of protein in the urine, gross edema, hypertension and uremia. In 
t is patient, however, there was also severe cardiac involvement and symp- 
t ms of extensive damage to the central nervous system. In all three patients 
\ ith severe renal disease a marked glomerular insufficiency was associated 
\ ith a nephrotic syndrome, hypertension, and the development of hyposte- 
1 uria. No evidence of a disturbance in the acid-base regulating mechanism 
as noted. 

In two other patients there were slight hematuria and proteinuria but 
ithout any obvious impairment of the filtration. 

tastrointestinal symptoms.—In numerous publications gastrointestinal in- 
\olvement has been reported in systemic lupus erythematosus. The com- 
monest symptom is diarrhea, but more serious changes such as necrosis of 
large areas of the gut wall (Garfield, Steale & Houghton) may be seen. 

Four of our patients complained of gastrointestinal symptoms. Two had 
periods of diarrhea, and in the other two the symptoms resembled those seen 
in chronic ulcerative colitis. In one of this children (Case 3) the clinical 
picture initially resembled typhoid fever, but after two months the features 
were those of an ulcerative colitis with typical findings both on proctoscopy 
and X-ray investigation of the colon. 

Liver involvement.—Hepatomegaly was noticed in 6 of the patients but as 
revealed from the bromsulphtalein excretion test and the presence of jaun- 
dice there was serious liver damage only in three of these patients (bilirubin 
levels 1.4-5.3 mg per 100 ml). In two patients (Cases 2 and 4) the clinical 
picture was typical of liver cirrhosis in the final stage; both of them prob- 
ably died from liver coma. 

Spleen.—Splenomegaly was noticed in four patients. 

Glandular enlargement.—A slight generalized lymphadenopathy was seen 
in only two of the patients. This low incidence of glandular involvement is 
not in accordance with the statement of Dubois who has claimed that 
lymphadenopathy is most likely to occur in young patients. 
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Central nervous system involvement.—Lesions of the central nervous syste 1 
are reported to occur frequently in systemic lupus erythematosus (Lew ;, 
Sinton & Knott; Sickert & Clark). The symptomatology can be very vai.- 
able. Generalized and focal convulsions, paresis, vertigo, nystagmus, cortic \| 
blindness, and disorders of movement, as well as psychiatric abnormaliti:s 
may be seen as evidence of neurologic involvement. 

In our material five of the patients had definite symptoms referable ‘o 
the central nervous sytem. Two showed apathy, mental depression, aid 
paranoid reactions and the remaining three convulsions. Serious damage ‘o 
the central nervous system was noted in Case 8. The neurologic sympton s 
started with longstanding epileptic seizures one year efter the onset of tle 
disease, followed by severe psychic changes with a progressing ment:| 
disturbance in association with hallucinations. In the final stage the patie: t 
developed a homonymous hemianopsia. Electroencephalographic studics 
revealed highly pathological registrations with slow voltage and low ampl_- 
tude. One of the patients expired in status epilepticus. 

Ocular manifestations.—The occurrence of blurred discs, central exudate, 
and venous congestion has been reported in systemic lupus erythematosus 
(Clifton & Greer). Three of our patients exhibited retinal changes. Blurred 
discs were observed in all these cases, in one there was marked papilledema 
with a protrusion of 2 dioptries which was transient in nature. In the termin«| 
stage exudate and hemorrhages in the central part of the retina were found 
in one of the patients. 

Anemia.—In the early course of the disease anemia was no predominant 
symptom in the patients investigated, but in the more advanced stage of 
the disease anemia was severe in four of the patients. 

Hemorrhagic disorders.—Petechia were frequently observed in the children 
with systemic lupus erythematosus. One of the patients bled from the nose. 
the intestines and the kidneys. 


Laboratory Findings 


LE-cell phenomenon.—This was demonstrated in only 5 out of the 11 cases 
in our series. It is difficult to interpret the low incidence of a positive tes 
since Haserick was able to demonstrate the phenomenon in 23 out of 2/ 
patients with systemic lupus erythematosus. One explanation might be tha 
cortisone or ACTH treatment in several cases was started before there wer 
any attempts to demonstrate these cells. In those cases with a positive test 
the LE-cells regularly were found before hormone therapy was instituted 
During treatment the phenomenon disappeared. In one patient repeated 
attempts to demonstrate LE-cells failed despite absence of hormone therapy 
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TABLE 2 


Hematological data in 11 children with systemic lupus erythematosus. 


per e.mm per cent per cent per cent 1,000 
I. 4.3— 9.2 | 1.1-3.7 | 0.4— 8.8 |1,900- 5,900 0-7 10-37 140-233 
2, | 10.1-12.4 | 3.7-4.3 | 0.4— 1.5 |1,900- 4,500 0-3.5 36-57 265 
3. | 11.2-13.6 | 3.7-4.2 3.3 8,800-16,000] 1.5-5 13-30 386-486 
, 7.0-10.3 | 2.4-4.0 | 0.4— 4.0 |2,400— 6,000 0 34-45 135-200 
De 7.7-11.5 | 2.9-3.6 | 0.4— 4.0 |2,100— 5,200) 0.5-5 32-58 198-290 
6. | 11.2-12.2 | 3.9-4.6 3,600— 4,000 6-8 17-39 105 
8.5-12.2 | 2.4-4.2 | 0.9- 4.3 /4,500— 9,600 0-8 7-47 189-296 
8. 6.4-10.0 | 2.6-4.3 | 0.9- 2.1 |2,000— 9,700 3-7 17-42 24-382 
9, 7.5-11.3 | 3.1-4.1 | 0.8- 2.5 |6,800—19,000 0-8.5 13-27 194 
i0. 9,8-12.1 | 2.5-3.8 | 0.6- 5.6 |3,800- 9,400 0-1 21-35 146-234 
3.4-]2.7 | 1.4-3.1 1.2-11.0 |1,900-— 5,200 1-13 6-41 55-258 


In this case typical lesions of systemic lupus erythematosus were seen at 
necropsy. 

Hematologic findings.—As is shown in Table 2, anemia was present in 
* of the patients. In three patients who had a severe anemia there was a 
high reticulocyte count indicating the presence of a hemolytic syndrome as 
the main cause of anemia, since no source of blood loss could be found. 
The direct Coombs’ test was negative in all these cases and no irregular 
agglutinins could be demonstrated. The high incidence of moderate anemia 
is in agreement with the findings in earlier investigations. Anemia has been 
found in practically all patients with systemic lupus erythematosus at some 
time during their illness. (Michael, Vural, Bassen & Schaefer). In cases with 
severe anemia a hemolytic syndrome may be the presenting symptom of 
the systemic disease (Dubois; Meacham & Weisberger). 

Six of our patients had a leucopenia with a white cell count below 6,000 per 
e.mm (Table 2). In the two cases with symptoms of chronic uicerative colitis 
the number of white cells was found to be up to 16,000 per c.mm during 
periods of severe symptoms. Earlier, MIcHAEL et al. have found that the 
low white cell count in systemic lupus erythematosus is due to a lympho- 
penia and that there is a normal leucocyte response to acute infections. 
Kosinopenia was not regularly present in our material; on the contrary, 
eosinophilia was found in 6 instances. 

Definite trombocytopenia which is reported to occur occasionally (Michael 
et al.; Eversole) was observed only twice in our series. 
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TABLE 3 


Total serum protein concentration and the concentration of different protein fractic  s 
in 11 cases of systemic lupus erythematosus. 


Total Relative concentration in per cent Absolute values, g per 100 n it 
protein 
g per 
100 ml B-glob.| B-glob.| lob.) 
—| 
S 5.8 33 10 22 13 22 1.9 0.7 1.3 0:7 3 
2. 9.7 27.6 a | 4.3 6.2 59.2 2.7 0.3 0.4 0.6 7 
3. 9.5 33 16 6 45 3.0 1.5 0.6 4 jf 
4. 12.4 29.2 3.7 6.0 9.9 52.2 3.6 0.5 0.6 1.2 oS | 
5. 8.1 45.4 5.4 7.8 7.9 33.5 3.7 0.4 0.6 0.6 8 
6. 6.6 36 4 14 13 33 2.4 0.3 0.9 0.9 i 
7. 7.6 45.4 6.7 13.2 10.8 23.9 3.5 0.5 1.0 0.8 8 
8. 6.5 28 5 15 11 41 1.8 0.3 1.0 0.7 | 
9. 6.5 43 15 16 26 2.4 1.0 1.0 18 | 
10. 6.1 54.5 4.1 6.8 5.8 | 29.8 3.3 | 0.2 0.4 0.3 9 |i 
1. 5.9 | 310 | 16.0 | 163 | 135 | 232 | 1.7 | 1.0 1.0 | 08 4 | 


Coagulation defects.—Studies of the hemostasis revealed a prolongation 
of the clotting time in two patients (Cases 5 and 11). In Case 11 the prothrom- 
bin consumption was markedly impaired but the thromboplastin generation 
test according to Biggs & Macfarlane was normal, a finding suggesting tlic 
presence of an anticoagulant. Earlier, Frick, on the basis of studies on tlic 
occurrence of anticoagulants in systemic lupus erythematosus, has propose:| 
the presence of thromboplastin inhibitors in those cases with a prolonged 
clotting time. 

Serum proteins.—In agreement with earlier investigations (cf. Bille) there 
was a hyperglobulinemia in all cases, as is shown in Table 3. As revealed / 
from paper electrophoretic separations of the serum proteins (open strip 
method as described by Durrum) the hyperglobulinemia was due mainly 
to a abnormally high y-globulin level, the absolute concentration varyiny 
between 1.5 and 6.5g per 100 ml. The highest y-globulin concentratio 
was found in the two patients (Cases 2 and 4) with liver cirrhosis, whose tot 
serum protein levels were 9 and 12 g per 100 ml, respectively. In most case: 
the albumin level was lower than under normal conditions. In the thre 
patients who had a nephrotic syndrome albumin content of the serum wa 
greatly reduced. 

Electrophoretic separation of the urinary proteins in those patients wh 
exhibited symptoms of a nephrotic syndrome revealed a very high urinar’ } 
loss of y-globulin, as shown in Table 4. The fact that the serum y-globuli 


Ant 


lev 
pol 
tie 
o 
tol 
ie 
per 
I 
lysi 


SYSTEMIC LUPUS ERYTHEMATOSUS IN CHILDHOOD 199 


TABLE 4 


E ectrophoretic analysis of the urinary proteins in 3 patients with systemic lupus 
erythematosus associated with a nephrotic syndrome. 


Albumin, a,-globulin, %»-globulin, B-globulin, y-globulin, 
aie per cent per cent per cent per cent per cent 
1 70 4 : 23 
8 23 | 16 1 rE 37 
1] 61 2% 26 
| 


k vel remained markedly elevated, although there was a pronounced loss, 
points out the high capacity for production of this globulin fraction in 
stemic lupus erythematosus. However, due to the low albumin level in 
t ese patients, the total serum protein concentration was found to be below 


6 ¢ per 100 ml. 
Harvey et al. have concluded from their studies that there exists a correla- 
mn between the y-globulin level and the occurrence of LE-cells. We have 
‘en unable to confirm this suggestion on the basis of our material. 
Serologic reactions.—As revealed from the antiglobulin test of Coombs, 
iicomplete antibodies was demonstrated only in one patient. 

False positive Wasserman and Kahn reactions persisted during the whole 
period of observation (5 years) in one of the children (Case 5). 

In none of the patients was there a significant elevation of the antistrepto- 
lysin titer (Table 5). The antistaphylosin titer was high in several patients. 


TABLE 5 


Antistreptolysin titer and antistaphylolysin titer in 11 children with systemic lupus 


erythematosus. 


Case Antistreptolysin titer Antistaphylolysin titer 
units/ml units/ml 

| 360 2.5 

2 2,000 

3 

4 — 

5 100 0.4 

6 64 14.0 

7 200 1.0 

8 560 0.8 

9 400 2.0 
10 45 0.25 
1] 400 11.0 


| 

| 
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TABLE 6 


PAH and inulin clearance in one patient with severe kidney damage in associati: 11 
with systemic lupus erythematosus. 


| 

Time or the 
PAH clearance | Inulin clearance 
; SED ml per min. ml per min. mg per 100 m 
disease, months | 
| 
11 93.8 12.5 82 


The significance of this finding remains obscure because there were 1 
indications of previous staphylococcal infections. 

Following active immunization against typhoid fever, those two patien 
who were tested showed a normal antibody response. 

Studies of renal function.—In the patients with a severe nephropath \ 
uremia developed. In one instance the renal function was studied by meat s 
of paraaminohippuric acid and inulin clearance. From the results whic) 
are shown in Table 6 it is quite clear that there was an excessive impairmen 
both of glomerular filtration and blood flow. 


Treatment and Course 


Six patients have expired from their disease. The duration between the 
first symptoms of the disease and the fatal termination varied betwee: 
6 months and 7 years. Evidence of progressive impairment of the kidney anc 
liver function were found to be ominous signs. Two of the deaths were duc 
to progressive renal failure, two were principally due to liver coma and on 
to involvement of the central nervous system. Of the patients who still are 
alive, one has suffered from her disease for 5 years, in the rest the time 
since the onset is shorter. Such complications as severe infections have bee} 
rare. Symptoms of a septic disease with multiple big subcutaneous abscesse- 
occurred only in one case in the terminal stage. 

All patients except the two with severe nephropathy were treated wit! 
corticotropin or adrenal steroids. There had been evidence of the diseas« 
for a variable period of time before they first received therapy, the pretreat 
ment period varying between one month and two years. When cortison¢ 
or hydrocortisone was used, the initial daily dose generally varied from 10( 
to 300 mg, the maintainance dose depended upon the level necessary t« 
induce a remission and was then decreased successively. When corticotropin 
was used, therapy was started with 50-100 mg per day, given intramus 
cularly in four divided doses. Every day, 2 to 4 g of potassium chloride were 
routinely administered orally to prevent the possible development of hy- 
pokalemia. With this treatment a remission lasting for a varying period of 
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time was regularily induced. Most patients required a maintainance dose 
bit in two cases it was possible to stop hormone treatment without the 
occurrence of a relapse. Both these patients have remained in a good state 
during a period of 12 and 6 months, respectively. 

Grossly, our experience of the efficiency of hormone treatment has been 
tie same as that reported by Soffer, Lademann & Brill. However, after the 
o currence of liver damage no significant improvement of the liver function 
wis obtained by therapy. In one patient (Case 8) with a nephrotic syndrome 
bit without any elevation of the serum urea level, the treatment initially 
c used a dramatic remission, but after about 2 weeks the patient developed 
a ute symptoms of congestive failure. A prolonged period of frequent epilep- 
tic seizures started at the same time. 


Pathologic Findings 


Skin biopsies from areas showing different types of cutaneous involvement 
vere performed in 8 patients. In order to avoid non-specific reactions (cf. 
(oeckermann & Montgomery), only areas with changes that had lasted for 
more than 14 days were used. Changes consistent with a diagnosis of sys- 
temic lupus erythematosus were seen in all specimens. 

Lymph node biopsies were performed in 2 patients. Only non-specific 
changes were observed. 

Autopsy was performed in 4 patients. In 3 of the cases the investigation 
revealed systemic visceral lesions of the same appearance as those usually 
reported in systemic lupus erythematosus (cf. Libman & Sacks; Klemperer, 
Pollack & Baehr; Kaiser; Baggenstoss; and others). In the remaining case 
there was only found a diffuse non-specific encephalitis. 


General Conclusions 


Our material of systemic lupus erythematosus in childhood included 5 
male and 6 female children. The lack of a sex difference seems remarkable 
since in adults the disease is known to occur predominantly in females. In 
the series reported by Baehr, Klemperer & Schifrin there were 22 females 
out of 23 patients. Earlier, Gold & Gowing have concluded that the sex 
difference is not as marked in young patients as in older age groups. 

Gold & Gowing found acute infections previous to the onset of systemic 
lupus erythematosus in a great number of their patients and hypothesised 
that sulphonamide or penicillin as well as exposure to sunlight might have 
been precipitating factors. No such connection is evident in our material. 

When the symptomatology and the course in our cases of systemic lupus 
erythematosus are compared with other large series, one gets the impression 


= 
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that though the disease runs a more malignant course in childhood t! ¢ 
initial symptoms seem to be the same. Harvey et al. concluded from the r 
material that the disease starts with fever and arthritis in about 50 per cen ; 
this is in agreement with our findings. 

The same cutaneous and visceral lesions as those earlier reported |. 
systemic lupus erythematosus have been demonstrated in our material, bi 
we also saw lesions which have not been described previously. Two cas: s 
exhibited symptoms typical of chronic ulcerative colitis and signs suggesti1. : 
the presence of a primary pulmonary hypertension were seen in anoth: 
patient. The appearance of ulcerative colitis in the course of a system 
connective tissue disease has already been reported in association wit. 
necrotizing angiitis (Wasserman, Krosnick & Tumen). While jaundice h: 
been observed in a few cases of systemic lupus erythematosus, usually i: 
association with hemolytic anemia, liver cirrhosis has never been describec . 
though nonspecific liver changes are frequently observed. 

The relatively great number of children with systemic lupus erythematosus 
admitted to this clinic in recent years demonstrates that the disease is not 
too rare in childhood. Why so many cases have been diagnosed recently 
remains unknown, but an actual increase in the incidence of the disease i) 
Sweden is possible. 


Summary 


The clinical findings and the results of the laboratory investigations in 11 children 
with systemic lupus erythematosus have been presented. 

From the results of these studies it is concluded that the clinical features of systemi: 
lupus erythematosus are similar in childhood and in more advanced age groups al 
though the disease seems to run a more malignant course in young patients. In our 
material the number of males was about the same as the number of females, indicatin; 
that no sex difference in the incidence of the disease exists in childhood. 

In addition to the principal lesions reported earlier in adults, chronic ulcerativ 
colitis, liver cirrhosis and primary pulmonary hypertension were found in our material 

There was regularly a marked elevation of the serum y-globulin level, and in th: 
patients with liver cirrhosis the concentration of this protein fraction was extremel\ 
high. The fact that the level remained relatively high even in patients with a nephrotic 
syndrome with consequent high urinary loss of y-globulin points to an intense pro 
duction of this serum protein fraction in systemic lupus erythematosus. 

It is concluded that systemic lupus erythematosus is not extremely rare in childhood 


Le lupus érythémateux disséminé chez Venfant. Etude clinique. 


Sont présentés dans l’article les aspects cliniques et les résultats de laboratoire dan: 
11 cas de lupus érythémateux disséminé chez l’enfant. De cette étude ressort que les 
signes cliniques du lupus érythémateux disséminé sont identiques dans l’enfance et ? 
un age plus avancé, encore que l’affection suive une évolution plus maligne chez les 
malades plus jeunes. Dans le groupe étudié, le nombre de garcons et de filles était a 
peu prés identique, et il n’y avait done aucune influence du sexe. Outre les lésions 
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habituellement décrites chez l’'adulte, on notait chez les enfants de la colite uleéreuse, 
ila cirrhose hépatique et de hypertension pulmonaire essentielle. Le taux de la 
mmaglobuline sérique était toujours élevé, et chez les malades atteints de cirrhose 


dc 
g 

. concentration de la fraction protéique demeurait cependant trés élevée. La con- 
s'atation d’un taux resté relativement haut, méme chez des malades atteints d’un 
s ndrome néphrotique (dont la conséquence est une importante déperdition urinaire 
d+ gammaglobulines) traduit la production considérable de cette fraction des protéines 
: cours du lupus érythémateux disséminé. La conclusion a tirer de cette étude est 
«ie le lupus érythémateux disséminé n’est pas une grande rareté dans l’enfance. 


] wpus erythematodes disseminatus bei Kindern. Eine klinische Studie. 
Die klinischen Befunde und die Resultate der Laboratoriumsuntersuchungen von 
11 Kindern mit generalisiertem Lupus erythematodes werden vorgelegt. Aus den 
|.esultaten dieser Studien wird geschlossen, dass die klinisechen Merkmale des Lupus 
cythematodes im Kindesalter und in mehr vorgeriickten Altersgruppen ahnlich sind, 
(bgleich die Erkrankung bei jungen Patienten maligner zu verlaufen scheint. Bei den 
\ orliegenden Gruppen von Kindern war die Anzahl der mannlichen ungefihr dieselbe 
ie die der weiblichen Patienten, was zeigt, dass in der Kindheit kein Geschlechts- 
nterschied im Vorkommen dieser Erkrankung herrscht. Ausser den bei Erwachsenen 
‘kannten Grundschiden wurden bei diesen Kindern chronische ulcerése Colitis, 
ebercirrhose und primare pulmonale Hypertension gefunden. Es war regelmiissig 
ine deutliche Erhéhung des Serum-Gammaglobulin-Spiegels vorhanden und bei den 
‘atienten mit Lebercirrhose war die Konzentration der Proteinfraktion extrem hoch. 
die Tatsache, dass der Spiegel selbst bei Patienten mit einem nephrotischen Syndrom 
ind folglich hohem Verlust an Gammaglobulin durch den Urin relativ hoch blieb, 
deutet auf eine intensive Produktion dieser Serumproteinfraktion bei Lupus erythe- 
natodes disseminatus hin. Es wird abschliessend darauf hingewiesen, dass Lupus 

crythematodes disseminatus im Kindesalter nicht extrem selten ist. 


Lupus eritematoso sistémico. Estudio clinico. 

Se presentan los hallazgos clinicos y de laboratorio de 11 ninos afectos de LE sisté- 
nico concluyéndose que estos son similares a los encontrados en grupos de edad mas 
avanzada aunque la malignidad sea mayor en los pacientes de edad corta. El nimero 
de varones y mujeres fué casi el mismo, lo cual senalaria la falta de predisposicién de 
ino u otro sexo para contraer la enfermedad. Se encontraron, ademas de las lesiones 
consideradas como comunes a los adultos, colitis ulcerosa crénica, cirrosis hepatica 
e hipertensién primaria. En todos los casos se encontré una marcada elevacién de 
yamaglobulina, apareciendo en los pacientes con cirrosis hepatica una fraccién pro- 
teica extremadamente alta. El hecho de que atin pacientes con sindrome nefrético, 
con eliminacion urinaria aumentada de gamaglobulina, presentaran cifras altas de esta 
fraccién, habla en favor de su intensa producci6on en el curso de la enfermedad. Se 
concluye que esta afeccién no es extremadamente rara en la infancia. 
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PROCEEDINGS OF PEDIATRIC SOCIETIES 


The Danish Pediatric Society 


Meeting, October 12, 1955 


Vesterdal: Goitre in a newly born infant. 


A full term female infant, aged 6 weeks, in whom a large goitre had been present 
- nee birth, was demonstrated. The infant was weak and could not suck. The respira- 

on was somewhat stridorous and the infant occasionally became cyanotic. No sign 

‘ myxoedema was present. For the first 3 weeks, the infant was treated with iodine 
lut without effect. Since then no treatment had been administered. The goitre was 

«ntirely unchanged and, as symptoms of compression were present, surgical treatment 
as considered. 

Two factors may be of etiological significance: 

(1) The mother suffers from asthma and was undergoing treatment with cortisone 
nd ATCH at the period when conception occurred. It is, however, very improbable 
hat this can have produced goitre in the foetus as probably no thyroid gland had 

developed so early in foetal life. If these substances had exerted any harmful effect 
hey would more likely have caused abortion or severe deformity of the foetus. 

(2) The mother was, in addition, suspected of suffering from hyperthyroidism during 
pregnancy but at that time no definite increase in the metabolic rate could be demon- 
strated and she was not treated with thiouracil or similar preparations during preg- 
naney. Following delivery, a definitely raised metabolic rate was observed in the 
mother. 


In all probability, the goitre in the infant is connected with slight hyperthyroidism 
in the mother (transmission of thyreotropic hormone from the mother to the foetus?). 


J. Lund: Surgical urinary conditions in children. Treatment and results of 
treatment. 


Thirty-three cases of uro-genital conditions in children from the Copenhagen County 
Hospital in Gentofte were presented. The majority of the patients were treated in 
co-operation with the Pediatric Department of The County Hospital. Pyuria was 
the principal symptom which initiated urological investigation. In the County Hospital 
up to 50 per cent of the children with recurrent pyuria or pyuria resistant to therapy 
suffered from anatomical anomalies in the urinary tract. These anomalies consisted 
mainly of juxtapelvic stenosis of the ureter (10 cases), ureterocele (4 cases) and 
megaloureter (7 cases). The operative techniques and the post-operative results of 
treatment in these various conditions were reported and urological investigation was 
advocated in children when there is the slightest suspicion of anatomical anomalies 
in the urinary tract, i.e. pyuria which does not disappear promptly, abdominal pain 
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without other demonstrable cause together with anaemia and failure to thrive in cas 
where pathological conditions in other organs cannot be demonstrated. 
(To be published in Ugeskrift for Laeger.) 


C. C. Winkel-Smith: Two cases of ileo-cutaneous ureterostomy for comple: 
incontinence of urine. 


Ileo-cutaneous ureterostomy is an intervention in which both ureters are anast: 
mosed to an isolated loop of ileum which opens directly on to the surface of the bod 
The urine is collected here in a bag. The decisive stipulation in the choice of th s 
method of operation at present must probably be that the anus is incompetent s > 
that transplantation into the colon, which would otherwise have been the obvior 
solution, is excluded. The advantages of ureterostomy are to be found in the fa 
that the loop of ileum is completely isolated from the rest of the intestinal trac 
Implantation of the ureters is therefore easier, hydronephrosis does not develop an: 
further, experience shows that hyperchloraemic acidosis, a not infrequent complic: 
tion in colon anastomoses, is completely avoided in ureterostomy. 

In the two cases which were presented, the indications for operation were ectop 
of the bladder and myelocele, respectively. In the latter case, the post-operative cours: 
was uneventful. In the former case, severe disturbances of the electrolyte balanc: 
developed a couple of weeks after operation; these disappeared following appropriat« 
therapy. The cause was probably a slightly constricted stoma, which produced 


certain degree of retention of urine in the intestinal pouch. 


J. Kringelbach: Hyperostosis corticalis infantilis (Caffey’s syndrome). 


Infantile cortical hyperostosis, first described by Caffey in 1945, is a disease whic!) 
oceurs in the first months of life. It is characterized by swelling of the soft tissues, 
irritability and periosteal new bone formation, frequently accompanied by pyrexia 
raised BSR, anaemia and leucocytosis. The duration is from a few weeks to severa 
months and the course of the disease is characterized by spontaneous remissions anc 
exacerbations. The prognosis is favourable. Several factors suggest that it is an infec 
tious condition but hitherto no agent has been demonstrated. Pathological change: 
in the arteries in the form of proliferation of the intima, have been demonstrated an 
some authors consider this to be the primary factor in the disease. The arterial defec 
is presumed to be hereditary. Therapy with ACTH and cortisone seems to be abl 
to abbreviate the course of the disease. 

A ease history is recorded: A boy of over 4 months of age who had previously beer 
healthy took ill acutely with pyrexia, irritability, soft tissue swelling of the thorax 
and caput, raised BSR, anaemia and leucocytosis. The illness was interpreted as sepsis 
and osteomyelitis, and treatment with penicillin, terramycin, achromycin and blood 
transfusions was instituted. The disease lasted for approximately 2 1/2 months and 
the course was undulating but the patient was discharged in good health and follow-up 
examinations one month and one year later showed normal conditions. It becam« 
evident later that the clinical picture corresponded closely to the available descrip 
tions of infantile cortical hyperostosis. Re-examination of the X-ray photographs 
confirmed this diagnosis, cortical hyperostoses being found on several ribs and on the 
jaw. This case is the first to be published in Scandinavia. 


Discussion.—J. Vesterdal: Demonstrated some X-ray photographs of a patient 


suspected to be suffering from Caffey’s disease. The patient was a girl who from the 
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ge of one year became weak, irritable and tender on the arms, legs and one mastoid 
;rocess. Her gait became stiff. She was admitted to The Pediatric Department, 
‘he University Hospital, Copenhagen, at the age of 2 years and 5 months. Slight 
tnickening of the second left metacarpal and of both tibiae was then observed. The 
ISR was greatly raised. No swelling of the liver, spleen nor lymphatic glands was 
} resent. Smears of peripheral blood and from bone marrow puncture were normal. 
(in X-ray examination, the long bones were found to be thickened and plump with 
inereased deposition of calcium, particularly in the distal segments. Some of the 
i.etacarpal and metatarsal bones were similarly singularly thickened and calcified. 

here were no changes in the jaw. Caffey’s disease or hypervitaminosis A were first 
suspected but the case history rendered the latter condition improbable. On reviewing 
ithe X-ray photographs, the changes were considered to resemble leucaemic osseous 
changes. Despite careful investigation, no other sign of leucaemia could be found. 
n all probability, however, this disease is concerned. 


. Andersen: A case of Wilson’s hepato-lenticular degeneration. 

The patient was a boy aged 12 years who had been healthy until a year previously. 
Juring the past year, increasing rigidity, dysarthria and emotional instability had 
leveloped. Four attacks of haematemesis six weeks previously. The patient showed 
ypical Kayser-Fleisher’s ring. Neurological examination: extrapyramidal syndrome. 
{adiologically: oesophageal varices; apart from 7 per cent retention in the bromsul- 
vhhalein test, liver tests were, however, normal. In addition, the serum copper was low: 
4 y %; increased copper excretion in the urine: 170 y % per 24 hours; low serum iron: 
13 y % and thrombopenia. No enlargement of the liver nor spleen. No amino aciduria 
‘ould be demonstrated by paper chromatography. Pathogenesis: abnormal copper 
‘etention in the organism is present on account of increased resorption and reduced 
secretion in the colon. Cases have been recorded in which negative copper balance 

and clinical improvement occurred on treatment with series of BAL and maintenance 
‘reatment with ion exchange resins orally. At present, the above patient is undergoing 
treatment with a new ion exchange resin which can absorb approximately 30 times 
as much copper per gram of resin as the polystyrene sulphonates previously employed. 


Meeting, October 20, 1955 
Professor W. G. Lennox: Harward Medical School, Boston: Epilepsy in childhood. 


Meeting, December 1, 1955 
1. Kaj Tolstrup: Skinny children. 
No report submitted. 
2. Ib Boesen: Demonstration of X-ray photographs with Philip’s picture inten- 
sifying apparatus. 


3. P. Plum: Impressions from a journey to Brazil. 
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BOOK REVIEWS 


Book received. 


Atlas und kurzgefasstes Lehrbuch der Phonokardiographie und verwandte Unte 


suchungsmethoden. K. Hottpack and D. Georg Thieme Verlag. Stuttgar’. 


1956. 171 pages, 179 figures. Price DM 49.50. 


Die genuine Vitamin D-resistente Rachitis. WALTER SwoBopDA. Wiener Beitrage zu: 


Kinderheilkunde. Band VI. Verlag fiir Medizinische Wissenschaften. Wilhelm Mau 
rich. Wien and Bonn. 1956. 80 pages, 12 figures, 5 tables. 

Rheumatoid Arthritis and Psoriasis Vulgaris. TrBoR BENEDEK. Chicago Medic: 
Book Company. Jackson and Honore Streets. Chicago 12, Ill. 1955. 

Die Papierchromatographie in der Kinderheilkunde Horst BickEt and Fritz Sot 


CHON. Beihefte zum Archiv fiir Kinderheilkunde. No. 31. Ferdinand Enke Verlag. 


Stuttgart. 1955. Price DM 27. 

Les explorations biologiques en pédiatrie. CLAUDE POLONOVSKI and JEAN COLIN 
Expansion Scientifique Frangaise. Paris. 1955. 500 pages. Price 3.900.— fr. 

Biologische Daten fiir den Kinderarzt. JoacuiM Brock. 2nd Edition. Two vol 
Springer Verlag. Berlin, G6ttingen, Heidelberg. 1954. 1834 pages, 255 figures. Price DM 
75. + 125. 

Die akute Poliomyelitis, ihre Atiologie, Pathogenese, Klinik und Behandlung. R. Cx 
BEREND. Beitrage zur praktischen Medizin. No. 36. Ferdinand Enke Verlag. Stuttgart 
1955. 70 pages. Price DM 9.40. 

Die kongenitalen Missbildungen, thre Ursachen und Prophylaxe. MARTIN WRETE 
Almqvist & Wiksell. Uppsala. 1955. 321 pages, 284 figures. Price Swed. cr. 40: 

Pddiatrischer Réntgenatlas. K. H. ScHAFER, M. A. Lassricu and R. PREvort. Georg 
Thieme Verlag. Stuttgart. 1955. 333 pages, 700 figures. Prince DM 115.—. 


W. Heck: Die Klinik der congenitalen Angiocardiopathien im Sauglings- und 

Kleinkindesalter. 

Gustav Fischer Verlag, Stuttgart. 1955. 

123 cases of congenital heart disease in infancy form the basis of this study. 74 cases 
died, i.e. about 60 %. Only the post-mortem cases gave a correct diagnosis as catheteri- 
zation and angiocardiography was never performed in infancy. The different malforma- 
tions are described in the last part of the book. The post-mortem cases are presented 
in informative tables. 


Pediatric Orthopedics. 


Ped. Clin. N. Amer. 1955, Nov., 229 pages, 128 figures. 


Several authors review different orthopedic problems, mainly those of the spine 
and lower extremities, in infants and children. Some chapters are rather specialized 
for the general pediatrician. In spite of unnecessary repetitions the book gives a good 
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and clear discussion of such topics as limp, knee lesions and foot deformities, which 
t}e pediatrician will meet in his office and in which an early diagnosis is of import- 
ance. The book demonstrates that much effective treatment can be given by the general 
p diatrician and the school-physician in his office and permanent disability can thus 
b prevented. 

N. O. Ericsson 
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ANNOUNCEMENTS 


I*’ Congrés International de Pathologie Infectieuse 
Lyon, 24-25-26 Mai 1956 


Le I Congrés International de Pathologie Infectieuse se tiendra & Lyon les 24, 5 
et 26 Mai 1956, a la Faculté Mixte de Médecine et de Pharmacie, 8, Avenue Rock »- 
feller. Les sujets & l’ordre du jour sont: 


eg Les neuro infections virales — Rapporteurs : 


P’ Ramon (Paris) : La Rage — Epidémiologie — Immunologie — Prophylaxie. 

P' Perre (Hambourg) : Das Tierexperiment in der Erforschung neuroviraler Erkraii- 
kungen. 

D’ALEsSANDRO e Dott, L. DARDANONI (Palerme) : Aspetti etio-epidemiologi:i 
delle nevrassiti virali. 

(Paris) : Les méningites récurrentes ultra-virus. 


2° — Les maladies du collagéne dans les infections —- Rapporteurs : 


P’ Fanconi, et D' E. Rosst (Zurich) : Le tableau clinique des maladies du collagéne 
et limportance étiopathogénique des maladies infectieuses bactériennes. 

Detaunay (Paris) : Les liaisons collagéne muco-polysaccharides dans la trame 
conjonctive et leur importance dans le déclenchement des maladies du collagénc. 


En outre, & occasion du congrés, un Colloque sur la Rage se tiendra le Vendredi 


25 Mai, a 15 h 30, sous la présidence du D’ REMLINGER; il portera sur les sujets suivants: 
virus Flury — projets de convention sanitaire internationale. 


sérum antirabique 


Le Dimanche matin 27 Mai a 9 h : — Une séance de la Réunion Lyonnaise de Pe- 
diatrie, & la Clinique Médicale Infantile, Hépital Edouard Herriot. 
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From the Pediatric Department, University of Oslo 
(Chief: Professor LE1IF SALOMONSEN) 


Blood Gas Determinations on Premature Infants 


III. Investigations on Premature Infants with Recurrent 


Attacks of Apnea 


by WILHELM BLYSTAD 


Through gas analyses of cutaneous blood the author has tried to arrive 
»t a functional evaluation of the respiration of premature infants. The labora- 
tory methods, the results obtained on premature infants without respiratory 
complications, and the results for infants suffering from early neonatal 
dyspnea (the Hyaline Membrane Syndrome) have been reported in two 
earlier publications. The present article deals with investigations carried 
out on premature infants with recurring attacks of apnea. 

Attacks of apnea represent a frequent and most serious complication 
where premature infants are concerned. The etiologic and pathogenetic 
background for these attacks is uncertain. It has been maintained that the 
attacks of apnea are due to a failure in the central regulation of the respira- 
tion (Essbach and Peiper). It is not yet clear whether anatomic, cerebral 
changes involving a more permanent depression of the respiratory center 
form the basis of the acute respiratory failure during the attacks. It was 
hoped that the present investigations would give an answer to this question. 
The sampling has consequently been carried out in the free intervals between 
the attacks. 

Premature infants show a marked tendency to irregular respiration, 
and periodic breathing is a frequent occurrence (Smith). A clear distinction 
between the relatively brief attacks of apnea occurring in periodic breathing 
and the more serious attacks is hardly possible. Rossier maintains that at- 
tacks of apnea lasting more than 2 minutes indicate a severe pathologic 
background. The patients examined in this study have all suffered several 
attacks of apnea, each lasting at least 2 minutes. 

The laboratory methods have been described in an earlier publication 
(Blystad). The limitation of the method with regard to the O, determinations 
has to be pointed out. The method gives exact information only where 
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hypoxemic conditions are concerned. If the O, saturation of the blood 
high, and the O, tension lies above 65 mm Hg, the results obtained will | « 
too low. 


Materials 


Analyses have been carried out on 10 premature infants suffering from attacks | { 
apnea. The clinical data is summarized as follows: 

The birth weight ranged from 920-2580 g, averaging 1370 g. The facts concer 
ing pregnancy and delivery are found in Table 1. 

The attacks of apnea lasted from 2-3 minutes up to about half an hour. The cha t 
below indicates the time (day of life) of occurrence at the attacks. 


Case 3: 1-1 


It has been found advantageous to classify the recorded attacks of apnea in three 
main groups. 


1. Attacks of apnea occurring in the course of an early neonatal dyspnea. Three of the 
infants which were examined suffered from these two types of respiratory complica- 
tions. The attacks of apnea were relatively brief in these cases, lasting from 2—3 min- 
utes. All three of the patients died, and the autopsy revealed massive atelectases and 
hyaline membranes in the lungs. 

2. Attacks of apnea which occurred in the course of the first four days of life. In these 
cases neither early neonatal dyspnea nor definite lung complications were present. Analyses 
were carried out on five infants. It was characteristic of these cases that the condition 
seemed satisfactory before and between the attacks. The respiration seemed effortless, 
and the color was good during oxygen administration. The attacks of apnea occurred 
suddenly and unexpectedly. After the attacks the patients seemed somewhat listless 
however, and the muscular tone was reduced. 

One of these patients (Case 23) died during an attack of apnea, 36 hours after birth 
The autopsy revealed scattered areas of atelectases, but no hyaline membranes in th« 
lungs. The four other patients survived. 

3. Attacks of apnea occurring later, after the fourth day of life. Such attacks wer 
recorded for five of the infants in this material. In these cases symptoms of a respirator) 
infection had developed. There were increased secretions in the pharynx. The colo: 
was often greyish, and at times a tendency to cyanosis was observed. The respiratior 
seemed somewhat labored, with inspiratory retractions. Fine rales were found ove: 
the lungs. In four of these patients the symptoms disappeared in the course of a coupl 
of days. In one case a pneumonic condition developed. X-ray examinations revealec 
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TABLE 1 


(omplications of pregnancy and birth in 10 premature infants who suffered from 
attacks of apnea. 


Birth weight | Complications Initiation 
ing of pregnancy of respiration 
tC 2 1650 Premature rupture |Some cyanosis 
of the membranes. 
Breach 
| Jase 5 2580 Induction Some cyanosis 
Jase 7 1310 - ~ 
1260 Premature rupture 
of the membranes. 
Forceps 
1350 Mild hemorrhage| Premature rupture |Some cyanosis 
of the membranes 
Case 22). 920 Hydramnios? Breach 
ARG 1090 Mild hemorrhage} Prolonged labour 


densities in the lungs of two of the patients, while the findings in the two other cases 
vere uncertain. All the patients survived. 

All the patients received incubator treatment. The oxygen administration was 3-6 1 
per minute. For the surviving patients the oxygen therapy was kept up from 5-8 
weeks. The respiratory infections were treated with penicillin or aureomycin. Secre- 
tions in the pharynx were repeatedly drained out. 

In order to reestablish the respiration in cases with apnea cutaneous stimulation 
was tried first. The introduction of a catheter in the nose or pharynx for aspiration 
also seemed an effective stimulus. After prolonged attacks of apnea, artificial respira- 
tion had to be carried out. 


Results 


1. Analyses carried out on three premature infants who had attacks of apnea 
in the course of an early neonatal dyspnea. The results are found in Table 2. 
A marked rise in the CO, tension, an accentuation of the metabolic acidosis, 
and very low values for the blood pH were found in these cases. The O, 
tension was low, and indicated a rather pronounced hypoxemia. 

2. Analyses carried out on five infants who had attacks of apnea in the 
course of the first four days of life, and where no definite pulmonary complica- 
tions were present. These results are recorded in Table 3. A comparison be- 
tween these results and those obtained on premature infants without respira- 
tory complications (Table 4) reveals no pronounced displacement of the 
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TABLE 2 


Analyses carried out on three premature infants who had attacks of apnea in t 

course of an early neonatal dyspnea. The attacks were relatively brief, lasting fro o 

2-3 minutes. The patients died, and autopsy revealed atelectases and hyaline me: 
branes in the lungs. 


O, tension |CO, tension 
Age volumes pH 
mm Hg mm Hg 
per cent 

7 hours 47.2 70.4 56.4 7.14 
BE ss 21.4 71.9 47.3 7.05 

46 ‘ 21.6 66.5 32.7 6.90 

3 45.6 91.7 58.2 7.03 
6 * 25.9 157.5 51.9 6.69 

7 > 15.7 92.0 42.5 6.87 


TABLE 3 


Analyses carried out on five premature infants who had attacks of apnea in the 

course of the first four days of life. There was no indication of serious pulmonar 

complications in these cases. In one case (Case 22, first day), the sampling was 

carried out immediately after an attack of apnea. The other samples were take 
from half an hour to several hours after the attacks. 


O, tension | CO, tension 
Age volumes pH 
- mm Hg mm Hg 
per cent 
| 4 days 59.8 39.7 46.8 7.32 
4 » 42.4 48.9 7.32 
Sas 57.8 45.3 47.8 7.27 
2 8 52.5 37.4 41.3 7.29 
Case 22 Ly 58.9 51.8 49.6 7.23 
Bb 64.0 38.5 41.2 7.28 
a % 75.0 37.5 45.8 7.34 
eee 55.2 39.7 46.5 7.32 
Average 41.4 46.5 7.30 
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TABLE 4 


ialyses carried out in the course of the first four days of life on premature infants 
who showed no symptoms of respiratory disturbances. 


A O, tension | CO, tension 
Age volumes pH 
| mm Hg mm Hg 
per cent 
| 
| ‘ase 4 > 3 64.9 45.8 50.2 7.29 
| ye 62.7 37.5 50.4 7.38 
| Bee 56.1 33.2 50.2 7.44 
| Case 9 . = 54.1 37.0 53.2 7.41 
| 63.3 35.2 44.1 7.35 
a 4 61.5 44.4 51.5 7.33 
‘ase 10 | ae 51.4 45.6 51.9 7.30 
ss 53.8 44.8 52.5 7.32 
a ss 59.0 36.8 43.4 7.32 
4 ,, 73.9 28.9 40.2 7.32 
73.7 41.0 52.0 7.35 
| Case 13 lt 45 50.1 34.4 44,1 7.36 
re 59.2 36.4 52.5 7.42 
| 4 ,, 78.0 39.5 53.6 7.39 
| 
} 
71.1 42,2 51.8 7.34 
| Average 38.5 48.7 7.35 


values. The average CO, tension lies at a slightly higher level, and the 
average values for the CO, content in plasma and for the pH lie at a slightly 
lower level for the patients suffering from attacks of apnea. These differ- 
ences are not statistically significant, however. The O, tensions, too, were in 
fairly good agreement with the values obtained on infants without respira- 
tory complications. The results did not indicate the presence of any severe 
hypoxemia. 

3. Analyses carried out after the fourth day of life on premature infants 
with attacks of apnea. — Repeated determinations were carried out on six of 
these patients in the course of a fairly long period. The results are recorded 
im Figures 1, 2, and 3. 
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apnea had subsided. 


AGE IN DAYS 


As will be seen, the results obtained in the course of the first days afte’ 
birth lie within the spread of the values for premature infants without res 
piratory disturbances. However, around the end of the first week of lif 
an increase of the CO, values set in. Evidence of an increased CO, tensioi 
for the different patients was first found on the 5th, 6th, 7th, 8th, 9t/ 
day of life respectively. One patient was first examined on the 25th day o° 
life, and an increased CO, tension was found in this case too. 

In all cases this respiratory acidosis persisted for several weeks. Th: 
maximum values for the CO, tensions for the various patients ranged from 
57.1-115 mm Hg. The maximum values for the CO, content in plasma range 
from 63.8-87.0 volumes per cent. 

The increased CO, values were not only demonstrated in connection with 
the attacks of apnea, but persisted long after these had subsided. The length 
of the period of respiratory acidosis for these patients varied between five 
and eight weeks. 

The results for the blood pH in the periods of increased CO, values most] 
ranged from 7.20-7.35, averaging 7.28. The average for premature infants 
without respiratory disturbances was 7.36. This difference is statisticall) 
significant. 

The results for the O, tensions show a fairly wide spread. At the onset 
of the respiratory acidosis the O, analyses tend to give relatively low values. 


co, CONTENT VOL.PCT 


Fig. 2. Plasma Co, contents in 6 premature 
infants who had recurrent attacks of apnea. 
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1 the periods of increased CO, values the O, tension lies below 50 mm Hg 
1 50 per cent of the analyses. For premature infants without respiratory 
isturbances the spread ranged from 50.1-82 mm Hg. 


Comments 


According to the clinical conditions and the laboratory results a classifica- 
‘ion of the material in three groups has been made: 


1. In the first group are included infants who had attacks of apnea oc- 
curring in the course of an early neonatal dyspnea. In these patients were 
found: a marked respiratory acidosis, an accentuation of the metabolic 
acidosis, very low values for the blood pH, and a rather pronounced hypoxe- 
mia. 

Similar results have previously been reported for infants who suffered 
from early neonatal dyspnea, but who had no attacks of apnea. There is 
reason to believe that these changes are principally due to a respiratory 
failure of pulmonary origin. The clinical examination of these patients 
showed increased respiratory efforts before and after the attacks. This 
seems to indicate that the respiratory center gave an adequate response, 
and thus was relatively intact except during the attacks. The attacks of 
apnea were relatively brief, and occurred in the course of the disease as 
acute crises of respiratory failure. 

It is possible that the attacks of apnea were secondary to the asphyxia 
caused by pulmonary changes. Hypoxemia, CO,-retention, or acidemia can 
have been the factors causing the attacks. All three of the patients died. 
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In the author’s experience the occurrence of attacks of apnea in the cours 
of an early neonatal dyspnea represents a very grave prognostic sign. 

2. In the second group are included infants who had attacks of apnea i 
the course of the first four days of life, but where no definite pulmonar 
complications were demonstrated. The results of the analyses did not diffe 
greatly from the values for premature infants without respiratory distur! 
ances. Thus, they gave no indication of a permanent depression of the re: 
piratory center which would explain the tendency to attacks of apnea. Afte 
the attacks the ventilation was sufficient to correct the accumulation « 
carbon dioxide which had taken place during the apnea. The attacks seeme: 
to occur as acute crises in the regulation of the respiration. No conclusion 
can be drawn from the present investigations with regard to the pathogenesi: 
of these crises. 

It seems evident that the conditions under which the attacks of apne: 
occur can vary. If pulmonary pathologic changes are present the prognosi: 
is very poor. In cases who had no severe pulmonary complications the 
respiratory situation and the immediate prognosis were considerably better 

3. The third group includes infants who had attacks of apnea after the 
fourth day of life. The material consists of five infants. In these cases th« 
results presented a fairly uniform and characteristic picture, inasmuch a: 
all the patients developed a respiratory acidosis and a tendency to hypoxe 
mia. The respiratory acidosis was present not only in connection with the 
attacks of apnea. It occurred at about the end of the first week of life, and 
persisted long after the attacks had subsided. Corresponding, characteristic 
changes were also observed in a sixth infant, who had attacks of apnea dur 
ing the first three days of life, but not later. 

The author has been in doubt with regard to the interpretation of these 
changes. [t seems probable that central as well as pulmonary factors would 
be of significance in the pathogenesis. 

In one case the respiratory acidosis seemed to be chiefly of pulmonary 
origin. This infant developed a protracted pneumonic condition. The clinical 
recovery was accompanied by a gradual regression of the symptoms of res- 
piratory failure. The other infants also developed symptoms indicating a 
respiratory infection. The symptoms were here considerably less pronounced 
and of short duration. In spite of this, it is possible that pathologic changes 
in the respiratory tract may have contributed in establishing the respiratory 
acidosis. 

However, for five of these infants evidence of respiratory failure was 
found in long periods where the respirations were calm, effortless and partly 
periodic. It was evident that a depression of the respiratory center had 
developed. The mechanism is uncertain here. It seems probable that in- 
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‘reased CO, tensions are primarily brought about by the attacks of apnea 
und by pulmonary factors. An adaptation of the respiratory center to these 
nereased tensions has subsequently taken place. Evidence of an adaptation 
f the respiratory center to increased CO, tensions has been found in adult 
vatients suffering from chronic lung diseases (Comroe and co-workers, Hil- 
len, Storstein). It can hardly be decided with certainty whether or not 
his depression of the respiratory center is a cause of the attacks of apnea 


vhich occurred late. 

Howard and Bauer (1949, 1950) maintained that in premature infants 
here is a connection between periodic breathing and a low CO, production. 
3ecause of a partially anaerobic metabolism the production of carbon dioxide 
should be low, and they were of the opinion that the CO, stimulation 
f the center was insufficient. However, the present investigations show 
hat low values of carbon dioxide in the blood are not a precondition for 
this type of respiration. Periodic breathing has frequently been observed 
m cases with respiratory acidosis. In these infants it seems natural to con- 
sider the periodic breathing a result of the depression of the respiratory 


enter. 
Summary 


Blood gas analyses of cutaneous samples obtained from premature infants have been 
carried out. The results obtained on 10 infants suffering from recurrent attacks of 
apnea are reported. The classification of the material falls into three groups: 

1. In three infants who had attacks of apnea occurring in the course of an early 
neonatal dyspnea (the Hyaline Membrane Syndrome) were found: an increased CO, 
tension, an accentuation of the metabolic acidosis, markedly reduced values for the 
blood pH, and low values for the O, tension indicating a rather severe hypoxemia. 
Chere is reason to believe that these changes are chiefly due to a respiratory failure 
of pulmonary origin. It is possible that the attacks of apnea are secondary to the as- 
phyxia caused by pulmonary changes. The three patients died. 

2. The results obtained on five infants who had attacks of apnea in the course of 
the four first days of life, but who did not suffer from early neonatal dyspnea, did 
not differ greatly from the values found for premature infants without respiratory 
complications. Thus, in the free intervals between the attacks, there was found no 
evidence of a depression of the respiratory center which would explain the tendency 
to attacks of apnea. 

3. In six surviving infants, five of whom had attacks of apnea later in the course, a 
respiratory acidosis and a tendency to a moderate hypoxemia gradually developed. 
These changes were not only present in connection with the attacks of apnea, but persis- 
ted long after these had subsided, in periods of calm and effortless respiration. It is 
probable that pulmonary changes as well as a central depression of the respiration 
are involved in the pathogenesis of this respiratory acidosis. 

Periodic breathing was often observed in infants where the analyses showed a res- 
piratory acidosis. Low values for carbon dioxide in the blood do not constitute a pre- 
condition for the occurrence of this type of breathing in premature infants. 
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Détermination des gaz dans le sang de nourrissons prématurés. III. Recherches chez des 
nourrissons prématurés présentant des accés répétés d’apneée. 

L’auteur a analysé les gaz contenus dans des échantillons de sang cutané chez de: 
prématurés. On rapporte les résultats obtenus chez dix nourrissons ayant des accé: 
répétés d’apnée. Les patients peuvent étre répartis en trois groupes: On a trouv: 
chez trois nourrissons ayant eu des accés d’apnée au cours d’une dyspnée néonatal 
précoce (le syndrome de membranes hyalines) une tension de CO, augmentée, une 
accentuation de l’acidose métabolique, des valuers fortement réduite pour le pH 
sanguin et des valeurs basses pour la tension d’oxygéne indiquant une hypoxémic 
assez importante. Il y a des raisons de croire que ces changements sont principalement 
dis 4 une insuffisance respiratoire d’origine pulmonaire. Les trois patients sont morts 
Les résultats obtenus chez cing nourrissons ayant eu des accés d’apnée au cours des 
quatre premiers jours de la vie, mais n’ayant pas souffert d’une dyspnée néonatalk 
précoce, ne différaient pas fortement des chiffres trouvés ches des prématurés sans 
complications respiratoires. On n’a ainsi pas trouvé, pendant lintervalle libre entre 
les accés, de signe d’une dépression du centre respiratoire, qui pourrait expliquer la 
tendance aux accés d’apnée. Chez six nourrissons survivants, dont cing ont présenté 
des accés d’apnée pendant la période ultérieure, il s’est développé graduellement une 
acidose repiratoire et une tendance & Vhypoxémie modérée. Ces changements exis- 
taient non seulement pendant les accés d’apnée, mais persistaient longtemps aprés que 
ceux-ci avaient cessé, pendant des périodes de respiration calme et sans effort. Il est 
probable que des modifications pulmonaires ainsi qu’une dépression centrale de la 
respiration interviennent dans l’acidose respiratoire. On a souvent remarqué une res- 
piration périodique chez des nourrissons chez lesquels les analyses montraient une 
acidose respiratoire. Un taux de CO, bas dans le sang n’est pas une condition indis- 
pensable pour le développement de ce type de respiration chez des nourrissons préma- 
turés. 


Blutgasbestimmungen bei Friihgeburten. — III. Untersuchungen an Friihgeburten mit ge- 
hauften apnoischen Anfdllen. 

Es sind Gasanalysen aus Kapillarblut bei Friihgeburten durchgefiihrt worden. 
Uber die Ergebnisse, die bei 10 an gehaiuften Anfillen von Apnoe leidenden Kindern 
erlangt wurden, wird berichtet. Die Einteilung des Materials zerfallt in drei Gruppen: 
Bei drei Kindern, die im Verlauf einer friihzeitigen Neugeburtsdyspnoe apnoische 
Anfalle hatten (Syndrom der hyalinen Membranen), wurde folgendes gefunden: eine 
erhéhte CO,-Spannung, eine Akzentuierung der Stoffwechselacidose, deutlich redu- 
zierte Werte des Blut pH und niedrige Werte der O,-Spannung, was eine ziemlich 
schwere Hypoxaemie anzeigt. Es ist begriindet anzunehmen, dass diese Veranderungen 
hauptsichlich durch ein pulmonales Versagen der Atmung hervorgerufen sind. Es ist 
méglich, dass die apnoischen Anfalle der durch pulmonale Veranderungen hervorgeru- 
fenen Asphyxie untergeordnet sind. Die drei Patienten starben. — Die Ergebnisse bei 
fiinf Kindern, die im Laufe der ersten vier Lebenstage Anfalle von Apnoe hatten, 
aber nicht an Neugeborenendyspnoe litten, unterschieden sich nicht wesentlich von 
den Werten, die bei den Friihgeburten ohne Atemkomplikationen gefunden wurden. 
Daher findet man in den freien Intervallen zwischen den Anfallen keinen Hinweis 
auf die Drosselung des Atemzentrums, der die Tendenz zu apnoischen Anfallen erkléren 
kénnte. Bei sechs tiberlebenden Kindern, von denen fiinf im spateren Verlauf Anfalle 
von Apnoe hatten, entwickelte sich allméhlich eine respiratorische Acidose und eine 
Tendenz zu einer massigen Hypoxaemie. Diese Verainderungen bestanden nicht nur 
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n Verbindung mit apnoischen Anfallen, sondern hielten lange nach Abklingen derselben 
n Perioden ruhiger und miiheloser Atmung an. Es ist wahrscheinlich, dass Lungen- 
eriinderungen sowie zentrale Beeintrichtigung der Atmung in die Pathogenese der 
espiratorischen Acidose verwickelt sind. Periodische Atmung wurde bei Kindern, 
ei denen die Untersuchungen eine respiratorische Acidose ergaben, oft beobachtet. 
Viedrige CO,-Werte im Blut sind keine Vorbedingung fiir das Auftreten dieses Atem- 


yps bei Friihgeburten. 


Jeterminacion de gases sanguineos en prematuros. — III. Investigacion en prematuros 
m ataques recurrentes de apnea. 

Se analizaron los gases en la sangre periférica de 10 prematuros con ataques recur- 
entes de apnea. El material se clasificé en tres grupos: En tres nifios que tuvieron 
taques de apnea durante el curso de una disnea neonatal temprana se encontro: 
umento de la tensién de O,, acentuacién de la acidosis metabdélica, marcada reduccién 
n el pH sanguineo y bajos valores en la tensién de O, indicando severa hipoxemia. 
{ay razones para creer que estos cambios son debidos principalmente a falla respira- 
oria de origen pulmonar. Es posible que los ataques de apnea sean secundarios a la 
isfixia causado por los cambios pulmonares. Tres pacientes murieron. Los resultados 
»btenidos en 5 casos que presentaron ataques de apnea en el curso de los primeros 
‘uatro dias de vida pero no presentaron disnea temprana posnatal no difieren mayor- 
mente de los valores encontrados en prematuros sin complicaciones respiratorias. 
Durante los intervalos libres de ataques no se encontr6é evidencia de depresién del 
centro respiratorio que explicase la tendencia a dichos ataques. En seis sobrevivientes, 
‘inco de los cuales tuvieron ataques tardios de apnea, se desarrollé una acidosis respira- 
toria y una moderada tendencia a la hipoxemia. Estos cambios no estuvieron en conex- 
ion solo con los ataques de apnea sino que existieron sin ésta aun en periodos de calma 
y respiracion tranquile. Esto probablemente se deba a que tanto cambios pulmonares 
como depresién respiratoria central forman parte de la patogenia de esta acidosis 
respiratoria. Respiracién periddica fué observada en nifios cuyo estudio revel6 una 
acidosis respiratoria. Los bajos niveles de dioxido de carbono no son una precondicién 


para que este tipo de respiracién ocurra en el prematuro. 
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CASE REPORT 


Lymphosarcoma in an Infant, with Unusual Cutaneous 
Manifestations 


by FRED N. MITCHELL and W. HARVEY CABANISS, JR 


From the Departments of Pediatrics and Dermatology of the University of Virginia School of Medicine 
Charlottesville, Virginia, U.S.A. 


This communication describes a case of lymphosarcoma, with unusual 
cutaneous manifestations, in an infant. 


Case Report 


J. C., a one year old white female, had been well until about six weeks prior to her 
first University of Virginia Hospital admission. At that time her parents noticed several 
non-tender, reddish nodules on the infant’s scalp. Since these apparently caused no 
discomfort, they were not thought to be serious. Within a few days other nodules were 
noted on the head and on the back, and within two weeks similar lesions appeared on 
the arms, legs, and trunk. 

The child developed an upper respiratory infection some three weeks after the appear- 
ance of the nodules and an anemia was detected by her physician. She was started 
on antibiotics for the respiratory infection and was transfused because of the anemia. 
Following transfusion there was some degree of involution of the cutaneous lesions, 
but they soon reappeared. In addition, an opacity of the left cornea and swelling of 
the left eye were noted at about the same time. 

In spite of the antibiotic therapy, the child continued to run a febrile course and 
for several days preceding her admission to this hospital she had become more irritable 
and her fever increased. She was referred to the University of Virginia Hospital on 
January 18, 1955. 

In the birth history it was learned that the child’s left eye had been injured during 
a home forceps delivery. There were also reported to have been some “knots” on the 
child’s abdomen at three months of age and these were said to have been ‘‘just like 
the ones she has now’’. These lesions disappeared spontaneously. The growth, develop- 
mental, dietary, and past medical histories were non-contributory. 

The laboratory work showed a urine with a trace of albumin, four to five white cells 
and four red cells per H.P.F., and uric acid crystals. The hemoglobin was 6 g%, and 
the hematocrit 16%. The white blood count was 6700 per cmm; the differential count 
showed 10 large lymphocytes, 87 small lymphocytes, 2 monocytes, and 1 eosinophile. 
The tuberculin test and serological tests for syphilis were negative. The bone marrow 
was hypoplastic and the predominant cell was of a type which could not be definitely 
identified but which bore a general resemblance to that of a reticular cell found in 
lymphosarcoma. 

On physical examination the child was found to be a well developed and adequately 
nourished white female of about nine months of age. She appeared quite ill and was 
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Fig. 1. Lymphosarcoma, showing infiltrated, nodular lesions of the skin. 


very restless and irritable. The temperature was 38.9 C rectally and the respirations 
increased. The examination of the skin of the scalp, shoulders, arms, legs, dorsa and 
soles of the feet showed widespread and deeply infiltrated nodular lesions which were 
of a stony hard consistency, and which on pressure revealed a deeply violaceous color 
(Fig. 1). These lesions varied in size from 0.5 to 2 em in diameter. There was no ex- 
foliative element. A subcutaneous, well circumscribed, 2 x 2c¢m abscess was present 
on the left buttock. The only palpable lymph nodes were shotty nodes in the inguinal 
region. Examination of the eyes showed discoloration of the left iris, and a cloudy left 
anterior chamber which seemed to have cells floating within. In addition, there was 
a white mass which appeared to arise from the angle of the anterior chamber. The 
lungs were normal and the heart showed only a moderate sinus tachycardia. Examina- 
tion of the abdomen failed to reveal a palpable liver, spleen, or masses. The remainder 
of the physical examination was not significant. 

During the ensuing days all observers were impressed by the fact that many lesions 
were constantly changing in size; some disappeared while others became smaller or 
larger. 

On the fourth hospital day biopsies were taken from several nodules on the skin, 
an axillary lymph node was removed, and an incision and drainage of the buttock 
abscess was performed. Cultures from the abscess were negative. 

Microscopic examination of the skin tumors (Fig. 2 and 3) showed a dense to moder- 
ately dense infiltrate which occupied the entire thickness of the dermis and which 
extended in some areas into the subcutaneous tissue. The infiltrate was comprised of 
a mixture of reticuloendothelial cells, lymphoblasts and occasional lymphocytes. The 
involved lymph nodes were replaced in variable measure by a similar neoplastic in- 
filtrate. The pathologie diagnosis was lymphosarcoma. 


4 
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Fig. 2. Low power view of a biopsy specimen from the scalp showing the moderately dens« 
infiltrate which extended through the entire thickness of the dermis. 


Roentgen therapy was begun and the patient seemed to improve. The area of irradia- 
tion was extended until depression of the white count precluded further such treatment. 
She had received a total of 100 r to both sides of the head and 250 r to both anterior 
and posterior aspects of the lower extremities. 

The child’s course seemed one of progressive decompensation in spite of all measures. 
She developed a Pseudomonas aeruginosa infection in the buttock abscess and later a 
septicemia of the same organism. This septicemia was successfully treated with poly- 
myxin only to have the patient develop a Streptococcus fecalis septicemia which slowly 
responded to chloroamphenicol therapy. She was taken home from the hospital by 
her parents where she remained for two months. About five days before her final 
admission she began to deteriorate very rapidly. Upon re-admission, the physical 
examination showed the same findings that were present upon the first admission, plus 
edema of the eyelids, moderate exopthalmos, marked hypertrophy of the gums, and 
a palpable liver and spleen. The only significant change in the laboratory work was 
a hematocrit of 26 % and a white count of 4800 with a differential of 60 lymphoblasts 
and 40 small lymphocytes. X-rays on admission failed to show evidence of lung or 
bone involvement. The patient was given one transfusion of packed blood cells and 
one X-ray treatment but her condition continued to worsen and she expired on the 
third hospital day. Permission for autopsy was refused. 
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Fig. 3. High power view of the dermal infiltrate, which was comprised of a mixture of reti- 
culoendothelial cells, lymphoblasts and occasional lymphocytes. 


Discussion 


The incidence of lymphosarcoma is low, being estimated at about five 
per cent of all malignant tumors, the most commonly affected age group is 
between 30 and 40 years. In the pediatric ages, lymphosarcoma has been 
reported to occur in early infancy, but the usual time of appearance would 
appear to be between five and ten years. Various estimates of the pediatric 
incidence have been made but most authors generally agree that lymphosar- 
coma is uncommon in children. In a group of forty-seven patients with 
lymphosarcoma reported by Howes et al. (1), 10 per cent occurred in children, 
while Dargeon (2) found an incidence of five per cent in a twenty-four year 
survey of all malignant tumors in children treated at Memorial Center in 
New York City. At the University of Virginia Hospital from July 1, 1951 
through July 31, 1955 there were thirty-five patients with malignant tumors 
admitted to the pediatric service. A definite diagnosis of lymphosarcoma 
was made in seven of these cases and a probable diagnosis of lymphosarcoma 
made in two cases, giving a corrected incidence of 20 per cent. Of the diag- 
nosed cases of lymphosarcoma, one had pathologically proven skin infiltra- 
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tion and two others showed skin lesions which were undoubtedly related 
the lymphosarcoma but not histologically proven. 

Since Kundrat (3) first recognized lymphosarcoma to be an entity separat 
from the aleukemic lymphomas, there has been considerable turmoil ov« 
what conditions should be placed in this category. The classification adhere 
to by the authors is that used by Dargeon which includes only those tumor: 
of the lymphocytic or reticulum cell type. It is realized that no classificatio 
predicated without knowledge of etiology is entirely satisfactory. 

Clinically, the skin lesions of lymphosarcoma may simulate any know: 
dermatologic disorder and are therefore not diagnostic of this condition 
Solitary or multiple nodules or papules are among the more frequent cuta 
neous manisfestations. Pruritus, with or without skin lesions, may ca! 
attention to the underlying process, while other less frequent manifesta 
tions include exfoliative dermatitis or erythroderma (4, 5), lichenification 
atrophy, hyperkeratosis, and pigmentation. 

Of particular significance in this case is the observation that the cutaneou 
tumors were extremely variable in their course. Many of these lesions exhib 
ited remarkable growth patterns. Some lesions changed rapidly in size, eve1 
to the point of disappearance. 

Historically, in this case, many lesions of the skin were initially present 
on the abdomen at three months of age and disappeared spontaneously 
Similar lesions again showed an evanescent quality following blood transfu 
sion before admission to the hospital. Later, this phenomenon was again 
observed here before any treatment was instituted. The evanescent character 
of the cutaneous lesions of lymphosarcoma is not an original observation 
by the authors, but it is a finding which bears reiteration. 


Summary 
A case of lymphosarcoma showing extensive cutaneous involvement in a nine month 
old female is described. The ephemeral character of the skin tumors in this case was 


notable. 


Lymphosarcome chez un enfant avec manifestations cutanées inhabituelles. 


Description d’un cas de lymphosarcome, chez un enfant de sexe féminin, agé de 
neuf mois, avec développement cutané important. Dans ce cas, le fait remarquable est 
que les tumeurs cutanées n’ont eu qu’un caractére éphémere. 


Lymphosarkom bei einem Sdugling mit ungewohnlichen Hautmanifestationen. 
ymy gling g 


Es wird ein Fall von Lymphosarkom mit ausgedehnter Beteiligung der Haut bei 
einem 9 Monate alten weiblichen Siugling berichtet. Der ephemerische Character der 
Hauttumoren in diesem Fall war beachtenswert. 
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‘nfosarcoma con raras manifestaciones cutdneas. 
Se describe el caso de una nina de 9 meses que presentaba extensas afecciones cuta- 
‘as ademas de un linfosarcoma. El hecho notable fué el caracter efimero de los tumores 


itaneos. 
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Galactose Intolerance: Observations on an Experimental Anima 


by J. W. PERRY, ANNE E. MOORE, D. A. THOMAS and F. J. R. HIRD 


Intolerance to galactose has not long been separated from a confusin; 
number of causes of failure to thrive in infancy. 

Since von Reuss in Austria, Mason and Turner in America, and Bray 
Isaac and Watkins in the United Kingdom, described their first experience 
with the condition, information has accumulated to show that intoleranc: 
to galactose exhibits itself as a syndrome with a remarkably constant pat 
tern. The outstanding features of this syndrome are failure of physical anc 
mental development, cirrhosis of the liver and cataract formation in associa 
tion with galactosaemia, galactosuria and aminoaciduria. 

Géppert was first to notice a familial incidence in the disease. His observa 
tions have since been substantiated by a number of observers (Bell, Blair. 
Lindsay and Watson, Donnell and Lann, Cox and Pugh). Holzel and Kom 
rower recorded the first case of an offspring of a consanguineous marriage. 

Adequate descriptions of the clinical and biochemical findings are found 
in the above and later papers, Bruck and Rapoport, Donnell and Lann, 
Cox and Pugh and Mortensen and Sondergaard, but up to the present little 
was known about the mechanism by which galactose intolerance produces 
the profound physical disorder. 

Raised levels of galactose in the blood after feeding diets containing 
lactose, and its excretion in the urine, suggest that the tissues of galactose 
intolerant individuals are unable to utilise galactose. It has been proposed 
that inability to utilise galactose is due to a block in its conversion to glucose. 
Arthurton and Meade have suggested that the block occurs either at the 
stage of galactose phosphorylation by galactokinase, or at the stage of the 
conversion of galactose-1-phosphate to its glucose isomer. 

Recent work by Schwarz, Golberg, Komrower and Holzel has shown 
that red blood cells from patients with galactose intolerance accumulate 
galactose-1-phosphate. After feeding galactose these effects are even more 
pronounced and cells incubated in a galactose medium accumulated galac- 
tose-1-phosphate, but not glucose-1-phosphate. These results suggest that 
red cells from these patients have a restricted ability to convert galactose-1- 
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phosphate to glucose-1-phosphate. These observations represent the first 
step towards a more precise definition of the biochemical blockage. 

Our first experience with the disease was in 1951 when a child with inde- 
terminate failure to thrive was shown to have galactosuria and a diabetic 
type of blood sugar curve after the administration of galactose. A sibling 
\ ho died in 1948 with undiagnosed failure to thrive and hepatic cirrhosis, 
vas diagnosed in retrospect to have suffered from the same disease. This 
{ rst case was recently discussed with reference to the presence of advanced 
cirrhosis of the liver in childhood (Perry). 

Since then we have seen 3 cases from different families making a total 
(f 5 patients, of whom 2 are living. The diagnosis of these cases has been 
«stablished by clinical observation supported by galactose tolerance curves. 

‘aper partition chromatography has shown the presence of galactose in the 
irine in all cases, and in the last 2 cases the presence of excess amino acids 
lias also been demonstrated in the urine. This latter feature of the disease 
‘as recently been described by Holzel, Komrower and Wilson, Robertson 
and Cusworth, Dent and Flynn. 

The reason for the occurrence of severe hepatic cirrhosis in galactose 
ntolerance is obscure. Interest in this aspect of the disease led us to seek a 
suitable experimental animal. Previously, workers had successfully produced 
cataracts, but not cirrhosis of the liver, in rats subjected to increased 
galactose intake (Best and Taylor; Craig and Maddock). 

All mammals supply galactose in breast milk which implies that their 
offspring have an effective mechanism for galactose metabolism. These 
considerations suggested that the chick might be lacking this and might, 
therefore, be a suitable experimental animal to investigate the problem. 
When work had been in progress for some considerable time it was found 
that Dam had previously observed that a diet containing 54.6% of galactose 
caused death in chicks. 


Technical Methods 

Blood glucose was determined by the method of Somogyi (1952), following precipi- 
tation of proteins by the method of Somogyi (1945). Blood galactose was determined 
by the same methods after removal of fermentable reducing substances by incubation 
with washed baker’s yeast. Plasma alpha amino nitrogen was determined by the method 
of Hamilton and Van Slyke. Histidine determinations were made by the method of 


Macpherson. 


Lethal Effect of Dietary Galactose 


Fifty chicks were fed, ad lib., on a pellet diet (Barastoc) and were given galactose 
(10% w/v., Kerfoot’s or B.D.H.) in the drinking water. Deterioration in physical 
condition, with lethargy and feather drooping, resulted (Figs. 1, 2, 3), and death 
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Fig. 1. Photograph of 10 weeks chick showing drooping of plumage and lethargic state afte: 


10 % galactose in drinking water for 3 days. 


Fig. 2. Photograph of same bird as in Fig. 1, showing normal alert appearance 6 days afte1 
removal of galactose from diet. 


occurred in all birds before the 8th day. The mean survival time was 4 days. Seven- 
teen chicks given 5 % galactose in their drinking water survived longer, but all died 
before the 26th day. The mean survival time was 12 days. When the concentration 
of galactose was reduced to 2} % some animals survived until the 35th day, but death 


occurred in all. In a group of 9 chicks the mean survival time was 21 days. 
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Fig. 3. Photograph of 3 weeks chick on 24% galactose since hatching. 
Taken day before death. 


Histological and Histochemical Examination of Chick Tissues 


Tissues were removed after death from birds on 10% galactose and fixed in 4% 
formal saline and Masson’s fixative. With haematoxylin and eosin staining no ab- 
normality was detected in the pancreas, liver, kidney, cardiac or skeletal muscle. 

The livers always showed cells well filled with glycogen, using Best’s carmine and 
periodic acid Schiff stains. This feature led us to investigate the glycogen of several 
such livers by alkali extraction (boiling for 30 minutes in 30% KOH), precipitation 
with 95 % ethanol and hydrolysis with normal sulphuric acid. 

Paper chromatography, using butanol/acetic acid/water, 4/1/5 mixture as a solvent 
and spraying with aniline hydrogen phthalate, showed glucose to be the only carbo- 
hydrate present. 


General Effect of Dietary Galactose 


Chicks on 10% galactose lost weight progressively until their death, but those on 
5% and 23% galactose showed a gain in weight during the experiment. It was much 
less, however, than the gain shown by control birds on water or equivalent concentra- 


tions of glucose. 
Galactose was demonstrated in the cloacal contents and in the aqueous humour 


of birds on all concentrations of galactose. A striking feature shown by chicks on 10% 
galactose was the occurrence of epileptiform fits with tonic and clonic phases, followed 


by a period of flaccidity. 
Blood Glucose and Galactose 


This observation in animals whose carbohydrate intake had been altered, 
focussed attention on the level of blood glucose and the possibility of lowered 
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TABLE 1 


Blood glucose and galactose levels in chicks subjected to 10 % galactose 
in drinking water. 


Chick Glucose Galactose Chick Glucose Galactose 
number mg per 100 ml] mg per 100 ml number mg per 100 ml|mg per 100 n 
110 40 16 204 291 
2 122 336 17 204 41] 

3 136 696 18 205 352 
4 143 39 19 211 416 
5 154 1,003 20 215 74 
6 156 16 21 215 160 
a 160 392 22 218 133 
8 173 296 23 231 144 
9 176 688 24 233 928 
10 179 64 25 234 507 
11 182 48 26 296 > 1,400 
12 182 174 27 632 592 
le 188 379 28 930 1,735 
14 194 672 29 976 1,344 

15 196 382 


Blood for galactose estimation was usually taken on the third day. 


blood glucose as an explanation of fitting, led us in parallel experiments to 
examine glucose and galactose levels. 

In control birds glucose only was determined, which showed a mean level! 
of 190 mg per 100 ml with a standard deviation of +21. 

However, glucose and galactose levels in chicks of the same age, having 
10° galactose in their drinking water, showed enormous variations (Table 1). 
There was no correlation between levels of glucose and galactose and the 
severity of symptoms. No correlation was noted between glucose levels 
and the occurrence of fits. Insulin, which reduced blood glucose to low 
levels, did not initiate fits in chicks taking 10% w/v. galactose. Galactose 
levels were also lowered by insulin administration. We have been unable 
to relate the occurrence of fits in chicks on galactose either to the absolute 
concentrations of glucose or galactose in the blood, or to their mutual 
relations. 


Investigation of Amino Acids 


Examination of cloacal contents for amino acids by paper chromato- 
graphy showed an increased output in chicks fed galactose. Because of 
technical difficulty in the collection of urine, the relative contributions made 
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by the urine and faeces to the amino acid present in the cloacal contents has 
not as yet been determined, although in humans with galactose intolerance 
i) creased amino acid excretion does occur in the urine. 

This suggested that the presence of galactose is associated with diminished 
a sorption of amino acids from the renal tubule, and it seemed possible that 
tie same phenomenon might occur in the gut. 

The levels of plasma alpha amino nitrogen in normal and galactose fed 
ciicks were determined on the premise that lowered levels might indicate 
t iat amino acids were being absorbed from the gut at a lowered rate. 

The levels were found to be lower in galactose fed chicks, Table 2. It can 
12 seen from Table 3 that plasma alpha amino nitrogen levels were restored 
¢ days after galactose had been withdrawn from the diet. 


TABLE 2 


(omparison of plasma alpha amino nitrogen levels in chicks receiving galactose 10 % 
w/v. in drinking water and in normal controls. 


Mg alpha amino nitrogen per 100 ml plasma Mean 
| Chicks receiving galactose 5.7 59 61 63 66 6.7 7.62 1:2 
8.4 8.7 8.8 8.5 9.0 9.1 10.1 
| Chicks receiving no galac- 6.3 7.7 80 86 9.8 10.5 + 2.4 
tose 9.9 10.1 10.2 10.4 10.4 
10.9 11.1 11.2 13.3 14.9 


15.0 


TABLE 3 


Plasma amino acid levels (mg alpha amino nitrogen per 100 ml) on a group of chicks 
on 10% galactose and repeated 6 days after removal of galactose from diet. 


Chick On 10% 6 days after 
number galactose galactose stopped 

1 5.9 10.0 

2 7.0 VET 

3 9.4 12.3 

+ 6.9 10.3 

5 7.3 15.1 

6 11.2 16.7 

7 8.2 10.7 


= 
| 
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It has been shown that the transport of amino acids by perfused loo} ; 
of gut from the rat, and the uptake of amino acids by segments of gut, 
a process that requires energy from respiration (Agar, Hird and Sidhu 195: 
Agar, Hird and Sidhu 1954). Systems such as these, therefore, seemed sui: 
able to investigate—(a) whether galactose would support the active uptak : 
of an amino acid, and (b) whether galactose interfered with the utilisatio 
of the tissue’s endogenous energy sources for uptake. 


Methods 


Preliminary experiments with transport by isolated loops and uptake by segment 
of gut suggested that the latter method was more suitable with tissue from the chicl 

Chicks, 2—4 weeks old, were starved 24 hours to reduce the content of solids in th 
gut. With the exception of the following modifications, the tissue was prepared b 
the method used for the rat (Agar et al. 1954). After dissecting away the pancreas th 
whole of the small intestine, from the crop to the caecum, was slit open and cut int» 
pieces (0.5 em long) with a scalpel. To eliminate possible variations along the lengt: 
of gut the tissue was sampled in the following manner: If two experiments were don: 
on the same length of gut, every alternate segment was taken for each experimenta! 
system; if three experiments were done on the length of gut, every third segment wa: 
taken, and so on. After excess liquid was removed from the segments with filter pape 
they were weighed and preincubated in Kreb’s bicarbonate buffer to which thx 
appropriate sugar and/or 2:4 dinitrophenol were added. This medium was similar to 
the final incubation medium except that the amino acid was not included. The system 
was gassed with oxygencontaining 5% carbon dioxide. The pre-incubation, lasting 
10 minutes, served to wash the tissue further and to allow the galactose and dinitro 
phenol to enter the tissue before incubation in the final system. 

The segments were incubated in 10-20 ml of the medium containing L-histidine 
(5mM). Glucose and galactose were used at a concentration of 0.5%. Dinitropheno! 
was used at a concentration of 10-3 M. Samples of 0.7 ml were taken at 0, 15, 30, 
45 and 75 minutes and the histidine content determined by the method of Macpherson. 


Results 


The uptake of L-histidine by the tissue was calculated from the change of con- 
centration in the medium. Under similar conditions in the rat, L-histidine is not metab- 
olised. The uptake curve by segments of gut from the chick flattens off just as it 
does in the rat (Agar et al. 1954). It has, therefore, been assumed that the removal of 
L-histidine from the medium by segments of gut from the chick represents uptake 
and not metabolism. 


Uptake of L-Histidine 


Effect of 2:4 dinitrophenol.—Dinitrophenol (10-3 M) caused a marked reduction in 
the rate and in the total amount of uptake of L-histidine by the segments (Fig. 4). 
As dinitrophenol is known to interfere with the supply of useful energy from respira- 
tion, it is considered that the latter is involved in the uptake of amino acids, just as 
in the rat (Agar et al. 1953, 1954). 
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ig. 4. Graph showing reduction of uptake of the amino acid L-histidine by segments of 
hick bowel in the presence of 2:4 dinitrophenol. The lower curve shows the effect of 2:4 dini- 
trophenol which interferes with the supply of useful energy from respiration. 


iffect of the Addition of Glucose and Galactose on Uptake 


Fig. 5 shows that glucose supports and maintains the uptake of L-histidine over the 
xperimental period. Endogenous energy sources, however, are exhausted after about 
30 minutes and the amino acid taken up is then steadily released back into the me- 
lium. The curve for galactose clearly shows that this sugar is unable to support the 
iptake process. It also shows that in its presence the endogenous energy sources are 
ised less effectively. 


104 GLUCOSE MEDIUM 
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5 30 45 60 5 
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Fig. 5. Graph showing the uptake of L-histidine by segments of chick bowel in the presence 
of galactose and glucose. The galactose effect simulates that shown by 2:4 dinitrophenol in 
Fig. 4. 


Shedding of Mucosa 


There was little, if any, shedding of mucosa by segments incubated in the glucose 
medium. In the presence of galactose, however, shedding, causing turbidity of the 
Kreb’s buffer system, had already begun during the pre-incubation period. 

Microscopic examination of centrifuged deposit showed shed mucosal cells occurring 
singly and in clumps. Samples taken at 60 minutes and 75 minutes showed many 
disrupted cells. At the end of the 75-minute period of incubation the tissue had lost 
up to 46 % of its wet weight (Table 4). The control tissue, without added sugars, had 
also shed a great deal of mucosa after this time. The onset of shedding, however, is 
much later than in the presence of galactose. Histological examination of the gut at 
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TABLE 4 


Changes in fresh and dry weights of intestinal segments during incubation in tl 
presence of galactose and glucose. 


Sugar added to} Initial Final | Change in| ,, Percentage 
Expt, incubation fresh fresh fresh bs chemge Fiat my dry weight o 
No. medium weight weight weight fresh initial fresh 
(0.5 % w/v.) (g) (g) (g) ae () weight 
1 Glucose 1.287 1.476 + 0,189 + 15 0.245 19 
2 1.086 1.203 +0117 +10 0.206 19 
3 os 1.610 1.596 — 0.014 — 0.271 17 
4 5 3.618 3.718 + 0.100 + § 0.587 16 
l Galactose 1.323 0.748 — 0.575 — 44 0.132 10 
2 1.181 0.833 0.348 — 30 0.145 12 
3 1.453 0.818 0.635 — 44 0.142 10 
4 ‘5 3.397 1.833 - 1,564 - 46 0.321 9 
5 x 2.380 1.297 — 1.083 46 0.229 10 
1 Medium only 1.310 0.778 — 0.532 4] 0.134 10 
2 ‘5 ae 71 0.765 — 0.406 — 35 0.138 12 
5 2.301 1.246 —1.055 —46 0.216 9 | 


the end of the experiment confirmed the above observations on mucosal shedding 
(Figs. 6 and 7). The integrity of the mucosa and the process of uptake in vitro, there- 
fore, both seem to be related to metabolic processes. 


Fig. 6. Photomicrograph of segment of small intestine of chick submitted to 0.5 % glucose 
for 75 minutes during uptake experiment. Haematoxylin and eosin x 180. 
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ig. 7. Photomicrograph of segment of small intestine of same chick submitted to 0.5% 
lactose for 75 minutes during uptake experiment. Denudation of villi is clearly seen. Hae- 
matoxylin and eosin x 180. 


Discussion 


Both chicks and humans with galactose intolerance show failure to thrive, 
disturbance of the central nervous system, galactosaemia and increased 
excretion of amino acids, after the administration of galactose. These similar- 
ities suggest that the chick may be a suitable experimental animal to investi- 
gate galactose intolerance. 

From our experimental work on the chick it is clear that galactose is 
unable to supply the necessary energy for uptake of amino acids by the gut. 
[t also seems possible that it interferes with the utilisation of endogenous 
energy sources. In the latter connexion it is of interest that Schwarz et al. 
found that galactose inhibited the oxygen consumption of red blood cells 
from patients with galactose intolerance. The results of these workers sug- 
gest that a block in the metabolism of galactose-1-phosphate is a biochemical 
feature of the disease. It seems unlikely, however, that, in the presence of 
glucose, a missing step in the conversion of galactose to glucose could be a 
cause of the disease in itself. It seems more likely that galactose and/or 
galactose-1-phosphate accumulate and act as inhibitors of a step or steps in 
the metabolism of glucose. 

It is probable that uptake by the mucosa is the first step in the absorption 
of amino acids (Agar et al. 1954). The considerable drop in the rate of 
uptake of an amino acid by the gut of the chick when galactose was added, 
suggests that the absorption of amino acids may be reduced in the presence 
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of galactose. The low alpha amino nitrogen in the plasma of chicks fed galax - 


tose may, therefore, have its origin in defective absorption by the intestin: 


Our experiments have been short term ones only, and we have not observe | 
the liver damage which is associated with galactose intolerance. It has bee | 
suggested, however, that the origin of the liver damage associated with th. ; 


disease, may be related to losses of amino acids in the urine (Fox, Fyfe an. 
Mollison). An additional factor in keeping with accepted views on nutrition: 
cirrhosis of the liver may be the inadequate supply of certain amino acids b. 
interference with absorption from the gut. 

The evidence obtained so far suggests that galactose and/or galactose- | 
phosphate interferes with the supply of useful energy to the tissue cells 
Such an interference would undoubtedly lead to a multiplicity of disorder 
of which reduced absorption, or reabsorption, of amino acids is only one 
It would seem that the most profitable approach to the problem woul 
be to identify the inhibitor resulting from the administration of galactose 


and to investigate the severity of symptoms produced with varying ratios 


of galactose and glucose in the diet. 


It is hoped that the chick will prove a useful experimental animal with 


which to investigate further. 


Summary 


The effect of adding galactose to the diet of chicks has been studied. 


Concentrations of 10%, 5% and 2} % w/v. in drinking water were uniformly fatal, 


the survival time varying inversely with the dose. 

During life the birds showed increased blood galactose levels, reduced plasma alpha 
amino nitrogen levels and were subject to fits. 

Failure to thrive, involvement of the central nervous system, galactosaemia and 
increased galactose excretion are features common to both the human and the experi 
mental disease. These features have been emphasised in support of the chick as an 
experimental animal for the investigation of galactose intolerance. 

It was found in vitro, using segments of chicks’ gut, that galactose did not support 
the uptake of the amino acid t-histidine. It is suggested that if galactose and/or 
galactose-1-phosphate interfere with the supply of useful energy to tissue cells, this 
might lead to a multiplicity of disorders of which reduced absorption of amino acids 
is only one. 


Intolerance au galactose. Observations sur un animal de laboratoire. 


On a étudié effet de l’addition de galactose au régime de poulets. Des concentra- 
tions de 10, 5 et 2,5% dans l’eau de boisson se sont toujours montrées mortelles, la 
durée de la survie ayant été inversément proportionelle aux concentrations. Durant 
leur survie, les oiseaux ont montré un accroissement de la galactosémie, une réduction 
de l’alpha-amino nitrogéne et furent sujets & des convulsions. Ralentissement de la 
croissance, dégénérescence du systéme nerveux central, galactosémie et augmentation 
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» excrétion du galactose sont des symptomes de la maladie, & la fois, chez ’ homme 
l’animal de laboratoire. On a déduit de ces faits que le poulet est un animal de choix 
sur ’expérimentation sur l’intolérance au galactose. On a prouvé, in vitro, en employ- 
it des intestins de poulet, que le galactose ne favorise pas la résorption de lacide 
miné, L-histidine. On suggére que, si le galactose ou/et le 1-phosphate de galactose 
-apéchent apport d’énergie utile aux cellules, cela peut mener & de nombreux désor- 
‘es et, parmi ceux-ci, a la diminution de l’absorption des acides aminés. 


daktoseintoleranz: Beobachtungen an einem Versuchstier. 


~ 


Die Wirkung des Zusatzes von Galaktose zur Nahrung von Hiihnern ist untersucht 
rden. Konzentrationen von 10, 5 und 2,5% W/V im Trinkwasser waren gleich- 
rmig tédlich, die Uberlebensdauer variierte umgekehrt mit der Dosis. Wahrend 
‘s Lebens zeigten die Végel erhéhte Blutgalaktosespiegel, herabgesetzte Alphaamin- 
trogen-Werte im Plasma und neigten zu Anfillen. Mangelndes Gedeihen, Beein- 
ichtigung des Zentralnervensystems, Galaktosaemie und erhéhte Galaktoseaus- 
‘heidung sind Zeichen, die sowohl der menschlichen wie der experimentellen Erkran- 
ung eigen sind. Diese Merkmale konnten mit Hilfe des Huhnes als Versuchstier fiir 
ie Untersuchungen der Galaktoseintoleranz nachdriicklich betont werden. Es wurde 
. vitro, indem man Segmente von Hiihnerdarm benutzte, gefunden, dass Galaktose 
icht die Aufnahme von Aminosiure L-Histidin unterstiitzt. Es wird angedeutet, dass 
enn Galaktose und/oder Galaktose-1-Phosphate stérend in die Zufuhr von niitz- 
‘icher Energie zu den Gewebezellen eingreifen, dies zu einer Vielzahl von Stérungen 
uhren kann, wovon die herabgesetzte Absorption von Aminosaure nur eine ist. 


~ 


‘ntolerancia a la galactosa. Observaciones experimentales en pollos. 


Se agregé galactosa a una dieta suministrada a pollos. Concentraciones de 10, 5 y 
2,5% W/V en el agua fueron uniformemente fatales, variando el tiempo de supervi- 
vencia en relacién inversa a la dosis. Mientras permanecieron vivas, las aves mostraron 
niveles altos de galactosemia, bajo alfa amino nitrégeno plasmatico y convulsiones. 
Retardo de adaptacién, compromiso del sistema nervioso central, galactosemia y 
aumento de la excrecién de galactosa son hallazgos comunes a enfermos humanos y 
enfermedad experimental, hecho que muestra que el pollo se adapta bien a la ex- 
perimentacién con esta substancia. En intestinos in-vitro, la galactosa se mostré no 
contribuir al aprovechamiento de la L-histidina. Es sugerido que si la galactosa y/o 
galactosa 1 fosfato interfieren el aporte de energia utilizable hacia los tejidos esto 
puede resultar en una serie de desérdenes de los cuales la reducida absorcién de ami- 


noacidos solo seria uno. 
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From the Pediatric Clinic, Karolinska Sjukhuset, Stockholm 


Methemalbuminemia in the Neonatal Period with Special 
Reference to Hemolytic Disease of the Newborn‘ 


by ROLF ZETTERSTROM, ROBERT STEMPFEL and 
FLORENCIO E. ESCARDO 


Methemalbumin (ferrihemalbumin), a pigment consisting of oxidized 
| ematin as the prosthetic group and native serum albumin as the protein 
component, was first described by Fairley & Bromfield (1934) who found 
ie pigment in serum from a patient with “blackwater fever’. Subsequently, 
:iethemalbumin was found in association with hemoglobinemia, hemoglo- 
|inuria and in other hemolytic syndromes characterized by intravascular 
lemolysis, such as paroxysmal nocturnal hemoglobinuria (cf. Fairley). 
llowever, the appearance of methemalbuminemia does not necessarily 
presuppose a severe hemolytic process since the pigment may also occur 
in association with severe liver damage and certain drug intoxications (cf. 
Lemberg & Legge). 

Hematin was demonstrated in the cord blood of newborn infants in 1924 
by Hasselhorst & Papendiech. Recently, Tuttle (1955) has shown that the 
hematin which sometimes appears in normal newborn cord blood is bound 
to albumin, constituting methemalbuminemia. Tuttle also found that there 
may be a marked elevation of the methemalbumin level in erythroblastotic 
infants, as had been indicated by Abelson & Boggs from the results of direct 
spectrophotometric analyses of diluted sera. Although Boggs & Abelson 
have suggested that the serum hemochromogen level might be used as a 
guide to replacement transfusion therapy, the clinical significance of methem- 
albuminemia in the neonatal period remains obscure. 

In this study some observations concerning the occurrence of methemal- 
bumin and other heme compounds in the peripheral blood of normal and 
erythroblastotic babies are reported, together with a discussion of the 
relationship between the level of these pigments and the severity of the 
hemolytic process. 


1 Aided by a grant from the Swedish Medical Research Council. 
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Material and Methods 


Ten apparently normal newborn infants and 14 full-term Rh-isoimmunize 
infants were studied. Clinical data from the isoimmunized infants are give 
in Table 1. 

Venous blood was withdrawn from the internal jugular vein or from th 
cord with all possible precaution to avoid hemolysis. The blood was allowe 
to clot for one hour before centrifugation after which the serum was prompt}. 
removed and kept in a freezer at -18°C until analysed. 

Spectrophotometric absorption studies of serum were performed wit 
the aid of the Beckman Model B spectrophotometer. Serum was employe: 
in dilutions of 1:10-1:20 with physiologic saline. Total hemochromoge: 
levels were determined with benzidine reagent according to the method o/ 
Wu, as modified by Bing & Baker (cf. Ham). For the qualitative assay o/ 
hematin in serum the Schumm test was applied (cf. Ham). A rough quantita 
tive estimation of the methemalbumin concentration in serum was obtaine:| 
by the addition of 0.4 ml of saturated ammonium sulphide to 0.3 ml of 
serum diluted with 3.3 ml of physiologic saline, using the formula: 


mg per 100 ml methemalbumin = 2.0 (O.D. 555 mu—O.D. 570 mu—0.004) 


The ammonium sulphide reagent diluted with saline was used as a blank 
(cf. Escardé, Karlberg, Stempfel & Zetterstrém). 

Serum bilirubin was determined according to the method of Malloy « 
Evelyn, as modified by Ducci & Watson. 

Paper electrophoretic separation of the serum proteins was carried out 
with the open-strip method of Durrum. After drying, the strips were staine« 
in 1 per cent bromphenol blue. When the concentration was sufficiently 
high, the serum hemochromogen was visualized in the unstained strips. To 
determine the proportion of methemalbumin to hemoglobin, unstained 
strips were sectioned according to the protein separation which had bee 
obtained from a stained control strip which was run in parallel. The strips 
were then eluted in 1 ml of the benzidine reagent and 1 ml of 0.6 per cen! 
hydrogen peroxide for one hour, as described by Tuttle. The hemochromoge:: 
concentration in each strip section was then determined spectrophotometri- 
cally. The heme component migrating with albumin was considered to b: 
methemalbumin (cf. Fairley) and the one migrating with the globulins 
hemoglobin. As a control, hemoglobin from one of the erythroblastoti:: 
babies was prepared and subjected to electrophoresis as described by Block 
Durrum & Zweig. 
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(| nical course, total serum hemochromogen concentrations and serum methemal- 
bumin levels in 14 isoimmunized full-term newborn infants. 


Cas: 1 

Pro ress: No symptoms of 
di ase during neonatal 
pe .od. No treatment. 
Ca: 2 

Pro ress: No symptoms of 
di case at birth. Devel- 
oj -d intense jaundice ra- 
pi ly. Exchange transfu- 
sicn when 18 hours old. 
Cas: 3 

Progress: Mild symptoms 
at birth. Developed mar- 
kel jaundice on the 4th 
dey when there also was 


vomiting and lethargy. 


Case 4 

Progress: Moderate disease. 
No complications. Ex- 
change transfusion when 


4 hours old. 


Case 5 

Progress: Moderate disease. 
Slight lethargy on 2nd day 
when there was marked 
jaundice. Exch. transfu- 
sion 3 hours after birth. 
Case 6 

Progess: Moderate disease 
at birth. Developed in- 
tense jaundice but no 
symptoms of brain dam- 
age. Two exch. transfu- 
sions, 2 hours and 26 
hours after birth. 


Hemo- |Nucleated| mg per 100 ml is 
Age globin red cells mg per 100 ml 
Direct | Total | Total 
bumin 
Cord 14,2 300 0.2 1.0 15 0 
1 day 0.5 3.5 6 0 
2 days 0.8 5.1 2 0 
Cord 14.9 1,300 3.7 32 6 
12 hours l.é 14.8 
18.9 
84 0.8 16.7 
Cord 12.0 14,000 0.2 1.8 104 16 
24 hours 0.9 8.4 70 28 
2 days 1.8 14.4 68 12 
aid 18.8 78 6 
4 5, 1.4 16.2 50 
Cord 9.8 320 0.3 0.9 75 30 
4 hours 0.2 1.2 
0.2 0.7 
24. 0.7 3.2 
2 days 2.8 
Cord 7.5 20,000 1A 9.2 21 0 
4 hours 1.0 9.8 
1.9 19.3 
Cord 7.8 11,000 1.0 6.6 25 0 
2 hours 1.4 10.4 8 0 
oF 5 0.9 4.4 20 0 
20s 2.1 17.6 10 0 
24 Css 15.6 
25 ys 0.8 8.4 
2 days 1.8 17.2 
3 8 
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(Table 1, cont.) 


ROLF ZETTERSTROM ET AL. 


Case 7 


Progress: Severe disease. 


Uncomplicated course after 


one exchange transfusion, 
3 hours after birth. 


Case 8 

Progress: Severe disease, 
developed intense jaundice 
but no symptoms of brain 
damage. Exchange trans- 
fused twice, 4 hours and 
26 hours after birth. 


Case 9 

Progress: Severe disease. 
Developed intense jaun- 
dice and definite though 
mild symptoms of kern- 
icterus. Two exchange 
transfusions, 4 hours and 
48 hours after birth. 
Slight obstructive type of 
jaundice. 

Case 10 

Progress: Severe disease 
complicated by obstructive 
jaundice. No symptoms of 
brain damage. Exchange 
transfusions, when 2 and 
43 hours old. 


Case 11 

Progress: Severe disease, 
complicated by obstructive 
type of jaundice. Symp- 
toms of circulatory failure 
first day of life. No signs 
of brain damage. Two 
exch. transfusions, 2 and 
21 hours after birth. 


Serum bilirubin, Ceram 
Hemo- |Nucleated| mg per 100 ml hemsoohromo 
Age globin red cells oe 
Direct | Total | Total 
oun 
Cord 7.6 158,000 1.2 6.6 193 9 
3 hours 1.6 10.5 205 15 
0.8 6.8 175 4 
12.7 
Cord 9.9 15,000 0.8 7.0 19 ly 
4 hours aT 12.4 9 ( 
- 0.8 7.4 12 
26 ss 2.1 20.6 8 7 
18.0 4 
70 ” 1.8 20.9 
O2 0.8 13.4 
Cord 5.0 60,000 0.8 2.8 15( 
4 hours 1.8 6.4 
5.7 
24 19.4 
48 6 6.9 18.0 64 
49 ra 3.8 9.0 30 
3 days 4.1 11.8 26 
Bas 4.4 12.0 14 
3.8 8.2 4 
Cord 6.8 27,000 2.1 6.0 216 38 
2 hours 2.9 9.4 342 54 
oe, 1.8 5.0 94 40 
BY 9.4 24.2 
43 " 10.8 25.4 90 36 
5.9 13.2 53 18 
4 days 7.4 15.5 
Cord 9.9 54,000 
2 hours 6.3 11.8 284 188 
3” 3 3.2 6.6 173 82 
9.3 20.2 
57 7.9 20.0 
er 7.4 14.4 70 58 
ae 3.3 5.8 54 46 
4 days 5.9 10.4 34 
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Table 1, cont.) 


Serum bilirubin, 
Hemo- |Nucleated| mg per 100 ml 
Age globin red cells & pe 
100 ml |per c. mm 
Direct | Total | Total 
umin 
Ca: > 12 
Pr jress: Severe disease | Cord 11.0 144,000 5.4 10.1 132 72 
ec aplicated by obstructive 
t) ve of jaundice. 
Ca: 2 13 
Py jress: Edematous infant | Cord 6.1 50,000 8.8 12.6 117 66 
w o expired from circula- 
t: y failure at an age of 
2 hours. 
Ca e 14 
St lborn hydropiec infant. | Cord 3.7 95,000 0.5 2.3 153 105 


( talies indicate values obtained immediately after exchange transfusions.) 


Results 


In full-term infants which were apparently normal, the Schumm hematin 
test was positive in the cord blood of 3 out of 10 cases. However, in none of 
the samples giving a positive test was the methemalbumin concentration 
high enough to give a significant absorption peak between 620 and 625 mu 
(the region in which the alpha band of methemalbumin characteristically 
appears (Fairley)). Quantitative measurements of the total hemochromogen 
level in these sera showed values varying between 5 and 25 mg per 100 ml, 
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Chart 1. Spectrophotometric absorption curves of cord 
serum diluted 1:10 with 0.9 per cent saline (lower 
curve) and a solution of purified hemoglobin (upper 
curve) from a stillborn hydropic isoimmunized infant 
(Case 14, Table 1). In the spectrum of the hemoglobin 
solution there is one peak at 540 my, and another at ait 
570 mu. In the serum spectrum there are two peaks 
corresponding to those of hemoglobin but also a third 
peak at about 620 my, corresponding to the alpha-band 
of methemalbumin. S00 520 540 560 S80 600 620 640 660 
Wave Length mp 
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0.200 Chart 2. Spectrophotometric absorption curves of seru: ; 
diluted 1:13 with 0.9 per cent saline (dotted lines) a: | 
after the addition of the Schumm reagent to dilut: | 
serial serum samples (unbroken lines) from an infa 
with hemolytic disease of the newborn (Case 11, Table, 
The chart demonstrates the successive decrease in t! 
serum methemalbumin level during the period of obser 
ation. Note the peak at 570 my in the absorption curv: 
from the serum samples. After the addition of tl 
Schumm reagent a hemochromogen with a sharp pea 
at 555 my is formed from methemalbumin. A, fro: 
serum before the first exchange. B, from serum aft« 
the first exchange transfusion. I-V represent curv« 
obtained after the addition of Schumm’s reagent. | 
before the first exchange transfusion, 2 hours after birt} 
II, after first exchange transfusion, 3 hours after birt} 
III, before second exchange transfusion, 81 hours afte 


0.160 


0.120 


Optica! Density 


0.080 


0.040 


+540 550 560 570 birth. IV, after second exchange transfusion, 82 hour 


—— after birth. V, at an age of 4 days. 


which is within the approximate range of normal in adults (Crosby). O1 
the second day of life the Schumm test was negative in all infants studie: 
and methemalbumin was no longer detected in the serum. 

Infants with hemolytic disease of the newborn: Chart 1 demonstrates the 
spectrum of cord serum diluted 1:10 compared with the spectrum of a pure 
hemoglobin solution prepared from red cells from a hydropic stillborn 
infant (Case 14, Table 1). In the wave-length region studied, hemoglobin 
has a broad peak at 540 mu and a narrower peak at 570 mu. In the serum 
sample there was another peak at about 620 my, corresponding to the alpha 
band of methemalbumin. That hematin was present in this serum sample 
was demonstrated by a positive Schumm test. After electrophoretic separa 
tion of the serum proteins, 70 per cent of the hemochromogens were localized 
in the albumin fraction. The remaining heme compounds were found in the 
globulin fractions, especially beta-globulin, demonstrating that in this case 
methemalbumin accounted for more than two-thirds of the total hemochro 
mogen content in the cord serum. The absorption curve obtained seems 
to indicate that the remaining fraction was hemoglobin. 

Serum hematin levels during the course of the disease as measured by 
the Schumm test in Case 11 are shown in Chart 2. After addition of the 
Schumm reagent to a diluted serum sample covered with a thin layer of 
ether, a hemochromogen with a sharp peak between 555 and 560 mw was 
formed. The chart also illustrates the efficiency of exchange transfusion in 
lowering the methemalbumin level. 

The clinical significance of high concentrations of methemalbumin in the 
cord blood and during the first days of life can be evaluated to some extent 
from the data given in Table 1. Although a marked elevation of this level 
in cord serum was found only in association with severe hemolytic disease, 


mms & 


t 
t 
I 
( 
vh 
Cu 
Cin 
§ 
all 
he 
ole 
Ch 
ol 
a 
al 
of 
fol 
Va 
cl 
Wl 
W 
ra 
In 
tic 
of 


METHEMALBUMINEMIA IN THE NEONATAL PERIOD 247 


e 
e 
7 
5 
> 
s9 
( «rt 3. Seattergram of cord serum = er 
4 
1 ‘themalbumin levels from 13 cases 
hemolytic disease of the newborn 
potted against the corresponding 
5 
h moglobin values. Although there is = ’ 
a trend, no absolute correlation is 1 
d c 50 100 150 200 
Ee Cord serum methemalbumin level mg per cent 


i is quite clear that there was no absolute correlation between the severity 
« the disease and the concentration of this pigment. However, in cases 
\ hich developed an obstructive type jaundice there was a consistently 
| gh serum concentration of methemalbumin. The course of the disease 
cinnot be judged from this level, and some of the infants who had mild 
*mptoms at birth but developed intense jaundice requiring repeated ex- 
« iange transfusions had little or no methemalbumin in the cord blood (Cases 
( and 8). As is demonstrated in Case 14, a stillborn hydropic infant with a 
ery high methemalbumin concentration, there is also no uniform relation- 
ship between the indirect bilirubin and methemalbumin levels. 

According to the data given, the production and accumulation of methem- 
albumin in fetal serum seems to be related to the rate and duration of 
lemolysis and to the state of liver function. 

Although there is a trend, there is no direct correlation between the hemo- 
globin and methemalbumin concentration in cord blood, as is shown in 
Chart 3. Methemalbumin may be absent even in cases with very low hemo- 
globin values. However, when a low hemoglobin level was associated with 
a high nucleated red cell count, the concentration of methemalbumin was 
always found to be high. This finding would indicate that a short period 
of active hemolysis immediately antepartum is not sufficient to cause the 
formation and subsequent accumulation of this heme compound. 

The proportion of free hemoglobin to methemalbumin in the cord serum 
varied in different cases. Part of the extracorpuscular hemoglobin in the 
circulating plasma is transformed to methemalbumin which is metabolized 
within 20 to 26 hours in the presence of normal hepatic function (cf. Fairley). 
With less adequate liver function the pigment is metabolized at a slower 
rate. Therefore, the difference observed may be due to individual variations 
in both intensity and duration of the hemolytic process in addition to varia- 
tions in the state of prenatal hepatic function. In patients with a high rate 
of hemolysis which is of short duration during the terminal phases of fetal 
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life, hemoglobin may be expected to be the predominant heme compound 
the cord serum. On the other hand, in infants with long-standing fetal hem 
lytic disease there may be a progressive accumulation of methemalbum. \ 


which may be more pronounced in the presence of liver damage. The possib : 


significance of placental function in regard to this pigment is unknow 
A postnatal transformation of hemoglobin to methemalbumin is illustrate 
in Cases 3 and 5, where there was a relatively high cord serum hemoglobi 
concentration and a subsequent increase in serum methemalbumin durin 
the first few hours of life. 

Serial determinations of the total hemochromogen and methemalbumi 
levels during the neonatal period (Table 1) show that there is usually 
marked fall in heme concentration after the first exchange transfusion an 
a progressive decrease thereafter. However, detectable amounts of methem 
albumin may be found in the serum four to five days after birth in erythrc 
blastosis. 


Comment 


The observations reported here are in agreement with those of Tuttle 
and show that methemalbumin may appear as a constituent of cord seruni 
in the normal newborn, though the concentration of this heme compound is 
extremely low and disappears from the circulation in detectable amounts 
within the first day of life. 

The occurrence of methemalbumin in the cord serum of the norma! 
newborn would indicate that some intravascular hemolysis may take place 
even in an uncomplicated fetal existence. With the exception of certain 
pathologic conditions, red cells destruction is thought to take place in th« 
spleen or other reticuloendothelial tissues in postnatal life. The cause o! 
fetal intravascular hemolysis is obscure, but such factors as intense extra 
medullary hematopoiesis (cf. Langley) and short life span of fetal erythro 
eytes (Hollingsworth) may be contributory. Immaturity of the reticuloendo 
thelial system might then be responsible for the slow metabolism of hemo 
globin, with a consequent accumulation of methemalbumin. 

In hemolytic disease of the newborn, the methemalbumin level was 
found to be extremely high in most cases with such clinical and hematologic 
findings as to suggest an intense fetal hemolytic process, and in addition 
to a high methemalbumin level, there was usually an elevation in serum 
hemoglobin concentration. 

It seems reasonable to assume that methemalbumin often appears i 
high concentration in hemolytic disease of the newborn, though individua 
yariations in concentration must be extreme. The highest values were 
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o served in infants with signs of severe hemolytic disease at birth, while 
i) some infants who developed intense jaundice requiring exchange trans- 
f: sion, the Schumm test for methemalbumin was negative. These findings 
vould indicate that determinations of the methemalbumin concentration 
c nnot be used as a guide to exchange therapy. Furthermore, when there 
i: a marked elevation in methemalbumin there are always other observa- 
t ons which would more clearly point out the necessity of immediate treat- 
n ent. 

Whether or not a high methemalbumin level is innocuous in the fetus 
©’ neonate cannot be established from the findings reported here. Although 
- nderson, Morrison & Williams have demonstrated renal lesions after the 
i travenous injection of alkaline hematin in dogs, there are no studies which 
lave established hematin toxicity in man. That heme pigments as well as 
cirect and indirect bilirubin can cross the blood-cerebrospinal fluid barrier 
ii the neonatal period has been shown earlier (Stempfel & Zetterstrém). 
lt follows, therefore, that the methemalbumin concentration in the spinal 
f uid may be relatively high when that pigment is elevated in the serum. 
\Vhether or not the pigment might have a direct toxic effect is unknown, 
hut there is some indication that the compound may cause intracranial hy- 
pertension through an over-production of cerebrospinal fluid when it is 
present in high concentration (Escardo et al.). Tuttle has suggested that a 
igh methemalbumin level might interfere with the formation of the bili- 
rubin-albumin complex and in this way predispose the neonatal brain to 
the toxic effects of free bilirubin. 


Summary 


Methemalbumin was demonstrated in the cord serum from 3 out of 10 apparently 
normal newborn infants. This heme pigment which appeared in low concentration 
disappeared from the peripheral blood during the first day of life. 

In infants with hemolytic disease of the newborn, the methemalbumin level was 
found to be elevated in those cases which exhibited features of a severe hemolytic 
process in utero. A long-standing and intense hemolytic process in addition to hepatic 
dysfunction was found to be a predisposing factor to the accumulation of methemal- 
bumin in the plasma. In most cases with methemalbuminemia there was a marked 
elevation of the serum hemoglobin concentration, indicating preceding intravascular 
hemolysis. In isoimmunized infants with a high level of cord serum hemoglobin there 
was an increase in the concentration of methemalbumin during the first few hours 
after birth. Methemalbumin disappeared spontaneously from the serum at a slow rate 
but, of course, was removed rapidly during exchange transfusion. 

The clinical significance of methemalbumin in hemolytic disease of the newborn is 
briefly discussed. It is concluded that the concentration of this pigment in cord serum 
cannot be used as a guide to exchange transfusion therapy. 
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Méthémalbuminémie durant la période néonatale ainsi que ses rapports avec la mala 


hémolytique du nouveau-né. 


La méthémalbumine a été trouvée dans le sérum du sang ombilical chez trois entai 
dans un groupe de dix nouveaux-nés apparemment normaux. Ce pigment hématig 
ne fut présent qu’en faible concentration et disparut du sang périphérique dura 
le premier jour de la vie. Chez les enfants atteints de la maladie hémolytique du mn 
veau-né, la concentration en méthémalbumine fut trouvée élevée dans les cas q 


montraient les caractéristiques d’un processus sévéere d’hemolyse in utero. Une attein 


hémolytique intense et de longue durée, liée & un trouble de la fonction hépatiqu 
s'est montrée un facteur prédisposant & accumulation de méthémalbumine dans 
plasma. Dans la plupart des cas avec méthémalbuminémie, il existait une augment 
tion sensible de la coneentration de Vhémoglobine dans le sérum, signe d’une hém 
lyse intravasculaire antérieure. Chez les enfants isoimmunisés, présentants une for 
concentration d’hémoglobine dans le sérum du cordon, on a trouvé une augmentat ic 
de la méthémalbumine durant les toutes premiéres heures aprés la naissance. Spontan 
ment la méthémalbumine disparait lentement du sérum, iiais est, é6videmment, évacu 
rapidement par lexosanguinotransfusion. La signification clinique de la méthémai- 
bumine dans la maladie hémolytique du nouveau-né est discutée briévement. | 


conclusion en a été que Pon ne pouvait se servir de la concentration de ce pigme! 
dans le sérum du cordon ombilical comme dun eritére pour décider Pexosanguinotran 


fusion. 


Methimalbumindmie in der Neugeburtsperiode mit besonderer Beriicksichtigung de: 


himolytischen Erkrankung des Neugeborenen. 


Methimalbumin wurde im Nabelschnurserum bei 3 von 10 anscheinend normale: 


Neugeborenen nachgewiesen. Dieses Blutpigment, das in niederen Konzentrationen 
erschien, verschwand wihrend der ersten Lebenstage aus dem peripheren Blut. Be: 
Kindern mit hiimolvtischen Erkrankungen der Neugeburtsperiode wurde der Methém- 
albuminspiegel in solchen Fillen erhéht befunden, wo Merkmale eines schweren 
hiimolytischen Prozesses in utero vorlagen. Ein langwieriger und intensiver hamo 
lytischer Prozess mit Leberdysfunktion pflegte ein pradisponierender Faktor fiu 
die Anhaufung von Methiimalbumin im Plasma zu sein. In den meisten Fallen mit 
Methiimalbuminimie bestand eine ausgeprigte Erhéhung der Serumhimoglobin 
konzentration, die auf eine vorausgegangene intravaskulaire Hamolyse hinweist. Be: 
isoimmunisierten Kindern mit einem hohen Spiegel des Nabelschnurhaimoglobins 
bestand wiihrend ein paar Stunden nach der Geburt eine Erhéhung der Methiimal! 
buminkonzentration. Methimalbumin verschwand spontan langsam aus dem Serum, 
wurde aber natiirlich bei Austauschtransfusion schnell entfernt. Die klinische Bedeu 
tung von Methaimalbumin bei hamolytischen Erkrankungen Neugeborener wird 
kurz diskutiert. Es wird der Schluss gezogen, dass die Konzentration dieses Pigment 
im Nabelschnurserum nicht als Indikator zur Austauschtransfusion dienen kann. 


Metahemalbuminemia en el periodo neonatal y su relacién con la enfermedad hemoli 
tica del recién nacido. 

Tres entre un grupo de 10 recién nacidos aparentemente normales presentaron meta 
hemalbuminemia en la sangre del cord6én. Dicho pigmento cuya concentracion fur 
baja, desaparecié del torrente circulatorio en el curso del primer dia de vida. Del grup: 


de recién nacidos afectos de enfermedad hemolitica, aquellos presentando signos d« 
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in-utero tuvieron niveles altos de metahemalbtimina. Un proceso 


vera hemolisis 
emolitico de larga duracién sumado a disfuncidn hepatica mostraron ser factores 
sredisponentes a la acumulacién de este pigmento. En la mayoria de los casos hubo 

intravas- 


umbién una elevacion de la hemoglobina plasmatica sugiriendo una hemdlis 
ilar anterior. El nivel de metahemalbtimina fué en aumento durante las primeras 
was de vida para luego comenzar a decrecer lentamente; la exanguinotransfusion 
1ostro eficacia en su total eliminacién, Se discute brevemente la significacién clinica 

metahemalbuminemia en la enfermedad hemolitica del recién nacido concluyéndose 
ue los niveles de dicho pigmento en la sangre del cordén no pueden ser usados como 


ula para proceder a la terapéutica de recambio sanguineo. 
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Unilateral Clubbing of the Fingers in a Child with Obstructior 
of the Subclavian Artery 


by GUNVOR SVARTZ-MALMBERG 


Unilateral clubbing of the fingers is a relatively rare condition. Rodger; 
tabulates 29 published cases, most of which occurred with aneurysms it 
the upper limb arteries. In 5 cases, however, no aneurysm could be demon 
strated; in one of these patients the clubbing was considered to be due t« 
dislocation of the shoulder, in another to carcinoma of the right upper lobe 
bronchus, in two to phlebectasias, and in the remaining one to injury of the 
axillary region. In 1955, Dorney et al. described a case of unilateral clubbing 
of the fingers due to absence of the aortic arch. In this case clubbing and 
cyanosis were noted not only in one hand but also in both feet. 

In his monograph The Digital Circulation, Mendlowitz has devoted one 
chapter to the problem of clubbing. He is of the opinion that ‘‘all forms of 
clubbing may eventually be found to be caused by local oversupply of 
blood brought about by various mechanisms acting singly or in combina- 
tion’. Mendlowitz does not believe that anoxemia plays any role in the 
development of clubbing, as has been supposed by earlier authors (e.g. 
Mauer, Taussig). 

In this article an account is given of a case of unilateral clubbing with 
obstruction of the subclavian artery of the same side. 


Case Report 


A girl, M. A., born on Febr. 26, 1949. 

No family history of the disease in question. Development normal. Healthy until 
Febr. 1953, when she fell ill with swelling and tenderness in the right knee-joint. On 
admission to the Children’s department, Norrk6ping: faint systolic murmur over the 
heart, SR 35 mm, antistreptolysin titer normal. No abnormality of the fingers noticed. 
After treatment with penicillin all symptoms disappeared. May 1953: pains in hip- 
joints and wrists. Jan. 1954: readmitted because of pains and swelling of the wrists 
and the ankles (SR 71 mm, antistreptolysin titer normal, treated with ACTH and peni- 
cillin with good effect). During the next year prophylactic treatment with penicillin 
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vice a month. No symptoms until March 1955, when readmitted because of pains 
id aches in the fingertips of the left hand and in the left shoulder and elbow. No 
- velling of the joints, but swelling of the painful fingertips was observed. SR 28 mm, 
itistreptolysin titer normal. Again penicillin treatment with good effect, but only 
ra week, after which she was once more admitted. Clubbing of the fingers of the left 
und was then observed. In the left arm the radial pulse could not be felt and the blood 
‘essure was unobtainable. In the left axilla a spindle-shaped, indolent thickening of 
1e vascular stem was felt. The enlarged part of the vessel, 4 cm long and thickest 
its proximal end, was not attached to surrounding tissues. 


Oscillometry fore-orm 
A 
20 60 1700 140 180 220 20 


pressure Hg 


Oscillometty Qver-orm 


20 60 1700 4O [80 220 20 
Blood pressure mmHg Fig. 1. Oscillometry of the arms. 


Referred to the Pediatrie Clinic, Karolinska Sjukhuset, for special investigations: 
Jn admission on April 26th, 1955 her general condition was good and no swelling of 
he joints was demonstrable. Nor did she complain of any articular pains. Afebrile. 
Systolic murmur over the whole heart area (punctum maximum in I[:3 sin.). ECG 
and Wilson essentially normal. Left arm pulseless and blood pressure unobtainable. 
Blood pressure in right arm: 110/80 mm Hg, in both legs: 115/75 mm Hg. Left brachial 
irtery pulseless and rather thickened. No difference between the circumferences of 
the two arms. The fingers of the left hand were clubbed, whereas the fingers of the right 
hand and the toes were of normal size and shape. SR 46 mm, antistreptolysin titer 
normal, 

Special investigations: Radiography of heart and lungs and of the humeroscapular 
joints were normal. Oscillometry (Fig. 1) showed obturation of the left brachial artery. 

Arteriography (Dr. C. O. Ovenfors): According to Seldinger’s method a_ poly- 
ethylenic catheter was inserted percutaneously in to the right femoral artery with its 
tip in the aortic arch. To avoid cerebral complications the concentration of the dye 
(Umbradil Astra) was kept as low as 35 %. The density of the dye in the vessels there- 
fore became rather low. The great vessels of the neck were well visualized and appe- 
ared normal. The left subclavian artery was very thin already at its origin, then suc- 
cessively grew thinner and could be followed only about 9 cm in the distal direction 
(Fig. 2a). A rather extensive ramification of arteries, like that in a collateral circula- 
tion, was visualized in the shoulder region (Fig. 2b). The roentgenologic investigation 
thus showed a narrowing of the subclavian artery of obscure etiology. 

Surgical exploration (Dr. T. Hierton, the Norrbacka Institute). A 5 em long 
incision was made in the left overarm along the margin of the biceps muscle. Two 
brachial veins were identified and between them a thin artery, 2mm in diameter. 
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Fig. 2. a (top), Arte- 
riography: The thin 
subclavian artery in- 
dicated by arrows. 
b (bottom), Arterio- 
graphy, showing col- 


lateral vessels. 
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‘here were no signs of inflammation and it was believed that the subclavian artery 
\ as congenitally underdeveloped. A reconstruction of the vessel was considered im- 
ossible. 

The child was reinvestigated in July-August 1955, The fingers of the left hand were 

ubbed and no pulses were felt in the left axilla and in the left arm. The clubbing ap- 
} -ared, however, considerably reduced since the previous examination. The thickening 
« the vascular stem in the left axilla had almost disappeared. The carotid pulses were 
{| It bilaterally and there was no vascular murmur either in the axilla or in the supra- 
« avicular fossa over the origin of the artery. There was no significant difference in 

ngth between the left arm and the right one, or between the fingers of the left 
| and and the fingers of the right one. SR 58 mm. No L.E.-cells found. Agglutination 
« sensitized sheep cells negative. No eosinophilia. Antistreptolysin titer normal. 


| leetrophoresis normal. 
Discussion 


It has earlier been assumed that anoxemia in the peripheral tissues might 
e an essential factor in the development of clubbing. According to this 
(pinion an obstruction of a limb artery would be a highly probable cause 
f clubbing. However, most cases of unilateral clubbing are due to arterial 
neurysms, and Mendlowitz is of the opinion that, on the contrary, hyperoxia 
nd hypernutrition are the most important factors in the development of 
lubbing. In many conditions in which clubbing occurs, an increased blood 
low is present, but without a proportionate increase in the systemic de- 
nand. Thus an increase in the blood flow to a tissue not demanding more 
han the normal flow would cause hypernutrition and thence clubbing. 
This mechanism seems to explain the clubbing of hypertrophic osteoarthro- 
pathy caused by chronic heart and lung diseases. In the cases of clubbing 
due to aneurysm in the subclavian artery, a greater quantity of blood than 
required may reach the peripheral tissue through the dilated vessel. Mendlo- 
witz has also experimentally shown increased blood flow and increased 
blood pressure in the fingers in such cases. An injury or a tumour may, in 
damaging the vasomotor nerves, produce a vasodilatation. 

But in the case in question here, with an obstruction of the blood flow, 
an oversupply to the finger tissues would seem rather improbable. It has, 
however, been experimentally demonstrated (Edholm et al.) that an arterial 
obstruction in which the blood pressure is unobtainable with auscultatory 
methods, does not necessarily cause a decreased blood flow to the peripheral 
tissues. In measuring the blood pressure intra-arterially in individuals with 
unilateral arterial obstruction, it was found that the blood flow is often the 
same in the affected limb as in the healthy one, and that in the former it 
may even exceed the flow in the healthy one because of the development of 
collaterals or changes in the vascular tonus. 

Thus the occurrence of clubbing in arterial obstruction would be theoreti- 
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cally possible, but in reviewing the literature it is established that cas 
showing the combination of pulselessness and clubbing are in reality extr 
mely rare. One such case with syphilitic aneurysm of the aorta has bee 
described by Crawford. 

At the surgical exploration in May 1955 the arterial obstruction in th 
present case was considered to be congenital. Grishman et al. describe 
case considered to be a congenital arterial anomaly: pulselessness in the let 
arm, unobtainable blood pressure, but the peripheral parts of the arm wer 
warm and showed no signs of atrophy; angiocardiography showed a norm: 
aorta, but no subclavian artery. Nothing, however, is mentioned abou 
clubbing in this case. 

In the case here described the clubbing had obviously decreased at th 
last examination, and therefore the possibility of an acquired affection, mos 
probably an inflammatory process, must be discussed. The disappearanc 
of the thickening of the vascular stem may also speak in favour of such 
process. The surgical exploration was performed distally to this thickenin; 
and a thin artery was found. Its thin calibre may have been due to a decreas 
in the pulse pressure brought about by a proximally located narrowing 
process. 

So far it is impossible to determine with certainty the character of the 
inflammatory process probably existing in this case. In arteritis the resulting 
symptoms usually are trophic disturbances, pareses and pains, thus quite 
different from the symptoms in diseases where clubbing is a common finding 
A thorough survey of the arteritides is made by Ross & McKusick. Their 
cases, however, showed symptoms from at least two great vessels from th« 
aortic arch, one of which always was a carotid artery. Pulselessness may be 
caused by syphilis and by arteriosclerosis, but also by other arteritides 
mostly of unknown etiology. To this group belong thrombangitis obliterans 
periarteritis nodosa, temporal arteritis and young female arteritis. 

The affection in our case exhibits some resemblance to temporal arteritis 
since it showed signs of a localized enlargement of the vessel. Tempora! 
arteritis, however, occurs at an advanced age, but may be connected witl 
joint symptoms (Jennings, cit. Ross & McKusick). Young female arteritis 
also called Takayashu’s disease or pulseless disease, is a panarteritis of 
unknown etiology characterized by symptoms originating in the carotid 
region, such as syncope and visual disturbances as well as blindness, and 
from the upper limb with pains and pulselessness. This disease, however 
has never been described in a child and most frequently occurs in the fertile 
age (Ask-Upmark). In one patient (Ross & McKusick) a direct correlation 
to a polyarthritis seemed probable. Clubbing, however, has never been men 
tioned in the cases of pulseless disease. 
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In the present case it is impossible to determine the character of the 
iscular affection. The observed changes of the findings render an acquired 
‘ocess probable, and there is also a possibility that this process is connected 
ith the patient’s recidivating joint affection. The further development of 
e disease may give a definite answer. Although the etiology of the disease 
obscure, it may be assumed that the clubbing in this case was caused by 
e alterations in the blood supply brought about by the vascular obstruc- 


ym. 
Summary 


Report of a case of unilateral clubbing, associated with an obstruction of the homo- 
eral subclavian artery. The obstruction was probably of inflammatory origin. Dif- 
‘ent opinions concerning the etiology of clubbing and various causes of obstruction 
the great arteries are shortly reviewed. 


~ 


ippocratisme digital unilatéral chez un enfant porteur d’une obstruction de Vartére 
us-claviere. 


Observation d’un cas d’hippocratisme digital unilatéral ot a pu étre mise en évi- 
nee une obstruction de lartére sous-claviére du méme cété. Cette sténose artérielle 


f it considérée comme dorigine artéritique. Les diverses théories concernant les causes 
‘s hippocratismes et celles des sténoses des gros trones artériels sont rapidement 


assés en revue. 


nilaterale Trommelschlagelfinger bei einem Kind mit Obstruktion der Arteria subclavia. 


Bericht eines Falles von einseitigen Trommelschligelfingern, bei dem eine Ob- 
struktion der gleichseitigen Arteria subclavia demonstriert werden konnte. Die 
Obstruktion wurde als arteriitisch bedingt angesehen. Es wird ein kurzer Uberblick 
iiber die verschiedenen Anschauungen hinsichtlich der Atiologie von Trommel- 
schlagelfingern und der verschiedenen Ursachen von Obstruktion der grossen Arterien 
gegeben. 


Dedos hipocraticos unilaterales en un nino con obstruccion de la arteria subclavia. 


Un caso con obstruccién, de origen arteritico, de la arteria subclavia, presentd 
dedos en palillo de tambor en la mano homolateral. Se revisan brevemente diferentes 
teorias y opiniones sobre factores etiol6gicos de los dedos hipocraticos y causas de 
obstruecién de grandes arterias. 
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Addendum 


On Dec. 29 1955, the patient was again admitted to the Children’s De 
partment, Norrképing. She then complained of pains and aches in th 
fingers of the right hand and it was observed that, now for the first time 
also the right arm was pulseless. Femoral and popliteal pulses were norma 
bilaterally. After treatment with ACTH a faint radial pulse could be felt o: 
the right side, but after withdrawal of ACTH it again disappeared. In th: 
left, first affected, arm the pulse has nerver returned. 
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From the Pediatrie Clinic, Karolinska Sjukhuset, Stockholm 


“ransient Hemoglobinemia Associated with Hemoglobinuria 
and Methemalbuminemia in the Neonatal Period 


i, F. E. ESCARDO, P. KARLBERG, R. STEMPFEL! AND R. ZETTERSTROM 


Hemoglobinemia with hemoglobinuria and the subsequent formation of 
1ethemalbumin may occur in hemolytic disorders in which intravascular 
emolysis takes place, such as ‘blackwater fever” (Fairley) and paroxysmal 
octurnal hemoglobinuria (Crosby, Ham). In the neonatal period and in 

.arly infancy, hemoglobinuria seems to be extremely rare but is described in 
ssociation with sepsis in which an intense hemolytic process and severe 
aundice may occur; a syndrome known as Winkel’s disease (cf. Polayes & 
\ramer). 

In this report a newborn infant who developed transient hemoglobinuria 
f unknown etiology, without other hematologic findings suggesting hemoly- 
ic disease, will be described. The condition was further characterized by 
1igh concentrations of methemalbumin in both the serum and cerebrospinal 
luid. Since the methemalbuminemia persisted for several weeks after the 

disappearance of hemoglobinemia, it was possible to study the metabolism 

of this pigment. The question of methemalbumin toxicity will also be dis- 
cussed on the basis of the clinical features in the patient described. 


Case Report 


The patient, J. P., a 9-day-old male infant, was admitted to the Pediatrie Clinic, 
Karolinska Sjukhuset, because of fever, vomiting, lethargy and symptoms suggestive 
of brain damage. 

This was the first child of healthy parents and the pregnancy was said to have been 
uncomplicated, though delivery was by low forceps extraction because of questionable 
neonatal asphyxia. The infant appeared quite normal at birth with a weight of 3940 g. 
Respiration was established immediately and there was no cyanosis. The first 5 days of 
life were uncomplicated except for a rather large cephalhematoma. 

On the sixth day the child developed a mild temperature elevation (38°C) which 
was considered to be secondary to dehydration in the absence of other symptoms, but 
on the following day he began to vomit and became slightly lethargic. On the morning 


1 Rockefeller Foundation Exchange Fellow from the Department of Pediatrics, Vanderbilt 
University Hospital, Nashville, Tennessee. 
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of the seventh day the edge of the damp part of the diaper was noted to be stain 
red. The head circumference which was 37 cm at birth had increased to 39 em. On t! 
ninth day of life, the vomiting was accentuated and the low-grade fever persiste 
At that time the urine became intensely red and the skin developed a pronounc: 
dark bronze coloration. 


On admission, physical examination revealed a moderately ill 9-day-old infant wl 
was slightly dehydrated and whose weight was 3650 g. There was a moderately lar; 
parietal cephalhematoma. Obvious signs of intracranial hypertension were prese! 
with bulging fontanels and separation of the sutures (15 to 20 mm). The eyes appear 
sunken. The neck was supple. Muscle tone and grasping and sucking reflexes we 
normal. The Moro reflex was diminished. There was no unusual irritability and tl 
ery was full. The skin was dark bronze in color and seemed to be somewhat cyanoti 
the cyanosis increasing to some extent on crying. No symptoms of respiratory distres 
were present. There was no cardiac enlargement and the heart sounds were of goo 
quality. There was no hepatosplenomegaly. X-rays of the chest and abdomen reveale 


no abnormalities. 


Laboratory findings.—Hemoglobin 17.2 g per 100 ml, RBC 4.7 per mm’, WB‘ 
14,000 per mm, with normal differential. Reticulocyte count 1.3%. No coagulatio 
dysfunction was observed. Serum indirect bilirubin 1.6 mg per 100 ml, with no measu: 
able direct-reacting pigment. NPN 53 mg per 100 ml. The serum was dark brow 
in color and contained heme pigments in high concentration (see below). 

The urine was dark red in color and on standing a heavy brown sediment forme: 
which was thought to be composed of heme pigment crystals. This urine containe: 
protein and there were numerous RBC, WBC and casts in the sediment. Spectrophoto 
metric examination revealed a typical oxyhemoglobin spectrum (see below). No urinar: 
porphyrins were detected. After treatment with chloramphenicol over a 36-hou 
period, a urine culture performed on the second hospital day was sterile. 


A lumbar puncture was performed on admission: pressure was found to be about 
150 mm H,O and the fluid had a marked brownish coloration. Protein content was 
within the normal range and there was no pleocytosis. Cerebrospinal fluid cultures 


revealed no growth. 
The infant’s blood was ARh(—), and that of the mother A,Rh(—). The infant’ 
direct Coombs’ test was negative and no irregular agglutinins were present in thx 


mother’s serum. 


Repeated paper electrophoretic analyses of the serum proteins (open-strip method 
of Durrum) revealed no abnormalities. A normal decay in gamma-globulin concentra- 


tion was noted throughout the period of observation. 


Treatment and course.—The heme pigment causing the discoloration of the serum. 


and cerebrospinal fluid was found to be methemalbumin (see below). Although ther 
was no evidence that this child had sepsis, he was treated, empirically, with chlor 


amphenicol for 6 days. On admission, intravenous fluid therapy was instituted to correct 


the mild dehydration and maintain a high urinary output in an effort to avoid possibl: 
renal damage from the massive pigment excretion. 

The body temperature returned to normal levels on the second hospital day an 
remained within this range throughout the admission. Vomiting persisted for on: 
week but subsided as the signs of increased intracranial pressure disappeared. Heac 
circumference decreased 1 cm and there were no significant neurologic signs or symp 


toms. A progressive improvement in skin color occurred and three weeks after admis- 
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:on there was no increased pigmentation. Hemoglobinuria disappeared completely 
»fter two days and there was no recurrence. At the end of the first hospital week the 
PN was 28 mg per 100 ml. 
At discharge, three weeks after admission, the infant was quite normal in appearance 
id weighed 3700 g. There were no signs of intracranial hypertension. Neurological 
«xamination, including electroencephalography and ophthalmoscopy, revealed no 
mormalites. There were no signs of renal damage. When the child was last seen, at 
t 1e age of three months, he appeared to be quite healthy and was developing normally. 
Summary of clinical findings.—A 9-day-old infant was admitted with 
history of vomiting, fever, lethargy and increased intracranial pressure of 
iree days’ duration, preceded by no abnormalities other than a moderate 
‘ephalhematoma. Examination disclosed hemoglobinuria, hemoglobinemia 
nd high concentrations of methemalbumin in the serum and spinal fluid. 
‘here was no significant hyperbilirubinemia and no evidence of a high rate 
«f red blood cell destruction. Although it was never possible to rule out a 
rinary tract infection with absolute certainty, there was no real evidence 
f sepsis. The child improved spontaneously and appeared normal after a 


hree-week hospitalization. 


Identification of the Heme Pigments and Studies of their Metabolism 


Some of the clinical features which this patient exhibited on admission 
vere those of a preceding intravascular hemolytic episode. Because of the 
ossibility that such signs as the skin pigmentation and increased intra- 
‘ranial pressure might be secondary to an accumulation of abnormal heme 
pigments, steps were taken to identify the pigments present in the body 
fluids and to study their metabolism. 


Methods.—The methods employed were those described in a previous 
publication (cf. Zetterstr6m, Stempfel & Escardo). 


Identification of the heme pigments.—Fig. 1 shows spectrophotometric 
absorption curves from serum and urine obtained on admission. A typical 
oxyhemoglobin absorption spectrum was obtained from the urine, with 
peaks at 412, 540 and 575 mu. The serum, on the other hand, showed peaks 
at 405, 535, 575 and 620 mu, in addition to a slight elevation at 460 my. 
The difference between the spectra lies, therefore, in the presence of 620 
and 460 my peaks. The former represents methemalbumin (hematin bound 
to serum albumin) and the latter, serum bilirubin. Methemalbumin is char- 
acterized by a major absorption peak at 405 mw and minor peaks at 500, 
540 and 623 mu (Rosenfeld & Surgenor). In sera containing both this 
pigment and oxyhemoglobin, the alpha-band of methemalbumin at 620- 
623 mu is of primary importance in detecting that pigment by direct spec- 


trophotometry. 
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20+ 


Optical Density 


350 400 450 500 550 600 650 700 
Wave Length mu 


Fig. 1. Spectrophotometric absorption curves from undiluted urine (upper curve) and from 

serum diluted 1:20 (lower curve), on admission. In the urine, 3 peaks were apparent: 415 my, 

540 mu and 570 my, corresponding to the spectrum of oxyhemoglobin. The absorption curve 

obtained from serum revealed 5 peaks: 405 mu, 460 my, 540 my, 570 mu and 620 mu. The 

peaks at 405 my and 620 my represent methemalbumin. Bilirubin is responsible for the 
peak at 460 my. 


Ontical Density 


0.01 1 


550 650 

Wave Length mm 
Fig. 2. Spectrophotometrice absorption curves from undiluted CSF, serum diluted to 1:20 and 
undiluted urine, 12 hours after admission. The CSF and serum curves are of identical configura- 
tion, indicating the presence of the same pigments in both and in similar proportions. The 
absorption curve from the urine corresponds to that of oxyhemoglobin. 


Fig. 2 shows the absorption curves of corresponding serum, cerebrospinal 
fluid and urine samples in a part of the visible spectrum. A comparison 
of the curves from diluted serum and cerebrospinal fluid shows that they 
are of almost identical configuration, indicating that those pigments present 
in the serum are also present in the cerebrospinal fluid in almost the same 
proportion. It is clear that, while methemalbumin crossed the blood-spinal 
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\ 


Fig. 3. Stained and unstained paper electrophoretic strips illustrating heme pigment attach- 
ment to the albumin fraction after separation of the serum proteins. 


fluid barrier, serum concentrations did not exceed the renal threshold and 
the pigment never appeared in the urine in detectable quantitites. 

The presence of hematin in the serum was verified by means of the 
Schumm test. On paper electrophoresis a heme compound was found to 
migrate with the albumin fraction, as is shown in Fig. 3. In order to deter- 
mine the migration of the albumin-bound pigment and the proportion of 
this pigment to the other heme compounds, an unstained strip from a 
serum sample was sectioned after electrophoresis according to protein separa- 
tion determined from a duplicate stained strip which was run in parallel. 
The samples shown in Fig. 3 were obtained about 20 hours after admission. 
The total hemochromogen content in each section was measured as described 
by Tuttle, using the benzidine test. With this method, the heme compounds 
were found to be almost quantitatively localized in the same area as the al- 
bumin fraction. In sections corresponding to the globulin fractions, only 
traces of pigment were found. Since hematin is the sole heme pigment bound 
to serum albumin (Fairley), the major heme pigment present in the sample 
was methemalbumin. 


Metabolism of the heme compounds.—On admission, analysis revealed a 
serum total hemochromogen concentration of 310 mg per 100 ml (method 
of Wu, as modified by Bing and Baker (cf. Ham)), of which the major portion 
was methemalbumin. Hemoglobin and methemalbumin both appeared in 
the cerebrospinal fluid and here the total hemochromogen content was 45 mg 
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o—————-co in the serum 
@------- in the urine 


Tota! hemochromogen concentration mg/100 mi 


100 
3 1S 18 


9 
Days after admission 


Fig. 4. Total hemochromogen concentration of the serum and of 12-hour urine specimen 

during the period of observation. There was a relatively slow disappearance of heme pigment 

from the serum. The urinary excretion of heme compounds, on the other hand, had almos 
ceased within 4 days. 


0300 
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20250 
& 
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540 550 570 
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Fig. 5. Absorption curves showing the results of the Schumm test on repeated serum samples. 

The appearance of a peak at 555 my was a positive test for the presence of methemalbumin 

in the first 6 samples. The test was negative in the last sample, illustrating the disappearance 
rate of methemalbumin. 


per 100 ml. In the urine, however, oxyhemoglobin was the only heme com. 
pound which was present in detectable quantities. 

During the hospital course there was a rapid decrease in the urinary he- 
mochromogen concentration, as is shown in Fig. 4, and after a three-day 
period the urine was almost oxyhemoglobin-free. However, the heme pig- 
ments disappeared very slowly from the serum, and 18 days after admission 
there was still a significant elevation of the total heme pigment concentra- 
tion. 


Fig. 5 illustrates the absorption of diluted serum samples after the addition 
of Schumm reagent at intervals throughout the course. As may be seen from 
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TABLE | 


Metabolism of heme compounds. 


Serum concentration (mg per 100 ml) 
Urinary excretion 


Total of hemoglobin 
hemochromogen Methemalbumin | Hemoglobin | (mg per 12 hrs.) 

\fter 12 hours. . . 310 252 58 290 

244 216 28 59 

46 

3 days ... 155 132 23 12 

62 62 0 0 
36 
| 19 10 
| 3 months . . 10 0 


t iis figure, there was a progressive decrease in the absorption peak at 555 my 
(‘he methemalbumin peak after addition of Schumm reagent) during the 
jeriod of hospitalization. Twenty-one days after admission there was still 
« slight peak which was no longer apparent 2 months later. The absorption 
curves shown in Fig. 4 indicate the high serum total hemochromogen level 
on admission which, similarly, underwent a slow but progressive decrease. 

After electrophoretic separation of the serum proteins, determination 
of the proportion between the various heme-protein pigments revealed that 
only methemalbumin remained in measurable quantities on the third hospi- 
tal day. 

On the sixth hospital day, the total hemochromogen concentration was 
found to be 62 mg per 100 ml. Since, on that occasion, the serum heme pig- 
ment consisted almost entirely of methemalbumin, rough determinations 
of the serum methemalbumin level were estimated from the spectrophoto- 
metric absorption curve which appeared after the addition of Schumm’s 
reagent (cf. Zetterstrém et al.). Methemalbumin concentrations determined 
using this method are included in Table 1. ‘ 

Methemalbumin, which had reached extremely high levels on admission, 
underwent a progressive decrease. When those serum hemochromogens 
which could not be identified as this pigment are considered to be hemoglobin, 
it will be noted that the serum hemoglobin level was relatively low 12 hours 
after admission and that this concentration underwent a further rapid de- 
cline. Therefore, the hemolytic activity had ceased prior to hospital admis- 
sion. 
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Comment 


The marked hemoglobinuria and high methemalbumin concentration i 
the presence of a low serum bilirubin level and an almost normal blood hem - 
globin concentration indicate that there was no massive hemolysis. Durin + 
the acute hemolytic episode, most of the red-cell destruction seems to hav » 
been intravascular, hemoglobin having been released directly into the plasma. 

Hemoglobinuria occurs when the plasma concentration exceeds the rene! 
threshold for hemoglobin which is normally at about 130 mg per 100 m 
In certain conditions, however, it may be lower and in paroxysmal noc 
turnal hemoglobinuria, or in any chronic hemoglobinuria, it often lies be 
tween 50 and 100 mg per 100 ml (Yuile). 

In the case described here, the cause of the intravascular hemolytic proces; 
giving rise to hemoglobinemia and hemoglobinuria is obscure, and althoug! 
there was fever on admission, there were no other indications that sepsis 
was a factor. That the cephalhematoma could have been the major source 
of free heme pigment is another possibility worthy of consideration. The 
clinical features resembled those seen in paroxysmal hemoglobinuria, al 
though subsequent exacerbations were not observed. On admission, intravas 
cular hemolysis had ceased and free hemoglobin disappeared within a few 
days. It would appear that the disappearance rate of methemalbumin from 
the plasma provides reliable information concerning the rate at which an 
intravenous load of this pigment would be metabolized in the patient studied. 
From experiments where alkaline hematin was injected intravenously into 
normal adults, Fairley concluded that methemalbumin, formed after the 
injection, is metabolized within 36 hours, probably by the reticuloendothe 
lial system. In liver disease, however, he found a marked reduction in the 
rate at which methemalbumin disappeared from the circulation. It would 
seem, then, that hepatic damage or hepatic immaturity may have been a 
major factor in the present case, but it will be noted that, clinically, there 
were no other indications of disturbed liver function and multiple pape 
electrophoretic separations of the serum proteins and bilirubin partition 
were not remarkable in this regard. Because methemalbumin sometime: 
appears in the plasma of apparently normal infants at birth and in extremel, 
high plasma concentrations in infants with hemolytic disease of the newborn 
(Tuttle; Zetterstrém, Stempfel & Escard6), it is probable that there is 2 
low capacity for metabolizing this pigment in the neonatal period. 

To what extent methemalbumin may be toxic in man is far from clear 
Crosby has stated that convulsive disorders as well as psychotic episodes 
are common in paroxysmal nocturnal hemoglobinuria. Symptoms referable 
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t the central nervous system may also be caused by the accumulation of 
mormal heme compounds. 

It is probable that methemalbuminemia of the degree present in the case 
r ported here is extremely rare. Whether the clinical picture, excluding 
sin coloration, can be explained solely on the basis of the presence of this 
p gment in the serum is questionable. However, the appearance of measur- 
1 le amounts of methemalbumin in the spinal fluid indicates that the pig- 
nent may cross the blood-spinal fluid barrier and it seems reasonable to 
a sume that it may have been implicated in the production of intracranial 
h "pertension which disappeared as the pigment was metabolized. 


Summary 


lhe clinical findings in a newborn infant who developed idiopathic transient hemo- 
¢ obinemia associated with hemoglobinuria and intense methemalbuminemia are 
-seribed. 

Marked skin pigmentation was present which was thought to be secondary to methem- 
, bumin accumulation. This pigment appeared in the cerebrospinal fluid but was 
not exereted in the urine. The possible role of methemalbumin in the production of 
i tracranial hypertension is discussed. 

Serum pigments were investigated by means of paper electrophoresis and spectro- 

iotometry in addition to quantitative estimations of methemalbumin and free 
‘moglobin in the serum and cerebrospinal fluid. 

The slow rate of disappearance of methemalbumin from the plasma suggests that 
. diminished capacity to metabolize this pigment exists in the neonatal period. 


Hémoglobinémie passagére associée a une hémoglobinurie et une «méthémalbuminémie » 
au cours de la période néo-natale. 


Les auteurs rapportent l’histoire clinique d’un nouveau-né présentant une hémo- 
globinurie passagére associée & une hémoglobinémie et une «méthémalbuminémie » 
sévére. L’accumulation de «méthémalbumine», sa lente élimination du sérum, ont 
été atribuées & une capacité défectueuse de son métabolisme au cours de la période 
néo-natale. Le pigment s’est montré capable de diffuser dans le liquide céphalo- 
rachidien, mais pas d’étre éliminé par l’urine. La peau a pris une teinte marron- 
hbronzée, qui a disparu quand le niveau sanguin de «méthémalbumine» a diminué. 
episode d’hypertension intracranienne avec hyperproduction de LCR a été attribué 
’ un effet toxique de la part de la «méthémalbumine» Les pigments sanguins ont 
été investigués par l’électrophorese en papier et la spectrophotométrie. Des deter- 
minations quantitatives ont été faites dans le LCR et le sérum pour mesurer la 
«méthémalbuminémie » et i’hémoglobine. 


Voriibergehende Hamoglobinimie in der Neugeburtsperiode mit Hdamoglobinurie und 
Methéamalbuminamie. 


Es werden die klinischen Befunde eines Neugeborenen besprochen, das an idiopa- 
thischer voriibergehender Himoglobinimie mit Haimoglobinurie und intensiver Me- 
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thimalbuminurie litt. Es waren ausgepragte Hautpigmentationen, vermutlich «'s 
sekundire Folge der Methiimalbuminanhiufung, vorhanden. Dieses Pigment erschi: n 
in der Cerebrospinalfliissigkeit, wurde aber nicht mit dem Urin ausgeschieden. D e 
Rolle, die das Methimalbumin méglicherweise bei der Produktion eines intracranial 1 
Uberdruckes spielt, wird besprochen. Die Serumpigmente wurden mit Hilfe via 


Elektrophorese und Spektrophotometrie in Verbindung mit quantitativen Bestir 
mungen des Methiimalbumins und des freien Himoglobins im Serum und der Cerebr 
spinalfliissigkeit bestimmt. Das langsame Verschwinden von Methimalbumin a 


dem Plasma liisst vermuten, dass in der Neugeburtsperiode eine herabgesetzte Fahi 
keit zum Abbau dieses Pigmentes besteht. 


Hemoglobinemia pasajera asociada con hemoglobinuria y metahemalbuminuria en «| 
periodo neonatal. 


Se describen los hallazgos clinicos en un lactante que presenté una hemoglobinc- 
mia cuyo origen no fué posible precisar asociada con hemoglobinuria e intensa met: 
hemalbuminemia. La acentuada pigmentacion de la piel fué interpretada como sv - 
ecundaria a la acumulacién de metahemalbuminemia. El pigmento aparecié en | 
liquido cefalorraquideo pero no en la orina. Se discute el posible rol de la metahem- 
albtimina en la produccién de hipertensién intracraneana. Los pigmentos séricos 
fueron investigados por medio de la electroforesis en papel y espectrofotometri: 
realizindose ademas determinaciones cuantitativas de metahemalbimina y hema- 
globina libre en suero y LCR. La lenta desaparicién de la metahemalbtmina de! 
plasma sugiere una capacidad disminuida para metabolizar este pigmento durante e!| 
periodo neonatal. 
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Glycogen Storage Disease of the Liver 


Feport of an Atypical Case with Studies of the Glycogen Structure 
and the Glucose-6-phosphatase Activity of the Liver 


by ROLF ZETTERSTROM and BO SORBO 


Glycogen storage disease can, according to G. Cori, be divided into four 
} ithogenetically different entities. The most frequently occurring hepatic 
t ‘pe, i.e. von Gierke’s disease, which by earlier workers in this field (van 
(reveld; Mason & Andersen) had been assumed to be caused by enzymatic 
cvsfunetion, has been demonstrated by Cori & Cori to originate from a 
deficiency of the enzyme glucose-6-phosphatase in liver and kidneys. Two 
other types of glycogen storage disease of the liver have been described by 
(:. Cori. Both were characterized by the presence of abnormal glycogens, 
which probably were formed due to the lack of branching and debranching 
enzyme, respectively. In the fourth type of glycogen storage disease, i.e. 
in generalized glycogenosis with cardiac involvement (Pompe’s disease) it 
las not been possible to demonstrate any enzyme deficiency and the glycogen 
does not differ from normal human glycogen. Polglase, Smith & Tylor 
demonstrated from the sedimentation rate in the ultracentrifuge the pres- 
ence of an abnormal glycogen in a case of glycogenosis with predominantly 
muscular involvement. This might indicate the existence of still another 
type. 

In this report a clinically atypical case of glycogen storage disease of the 
liver will be described. There was a high glycogen content in the liver 
but the glycogen structure was found to be normal, and there was no 
elucose-6-phosphatase deficiency. 


Case Report 


J. O.C., a 12 year old boy, was admitted to the Pediatric Clinic, Karolinska Sjuk- 
huset, because of hepatomegaly and a respiratory tract infection. 
He was the first child of healthy parents. The family history was negative. Birth- 
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Fig. 1. Section of liver stained with hemotoxylin and eosin. Enlargement of the hepatic cells 
and vacuolisation is evident. 250 x. 


weight 3960 g. He was breastfed for the first 8 months of life. When 9 months old he 
was admitted to a children’s hospital because of hepatomegaly and bad weight gain. 
The infant who was slightly under weight with a weight of 7,300 g had an enormous 
hepatomegaly and a slight splenomegaly. The fasting blood sugar level was found to 


be lower than normal (varying between 60 and 80 mg per 100 ml). There was a normal. 


adrenalin tolerance test (the blood sugar level rose from 63 to 128 mg per 100 m! 
within one hour). Glycogen storage disease of the liver was suspected because of the 
histologic findings (Fig. 1). 


At the age of 7 years the patient had been admitted to another hospital because o/ 


bronchopneumonia. His mental development was normal. He was very thin an 
short of stature, with a weight of 19.5 kg and a length of 110 em. The liver almos: 
filled the whole abdomen and there was a moderate splenomegaly. The fasting bloox 
sugar level was normal. On adrenalin tolerance test the blood sugar level rose fron 
120 mg to 180 mg per 100 ml within one hour. A massive acetonemia and acetonurii 
developed one hour after the administration of adrenalin. The next morning the urin« 
was free of acetoacetate. A double glucose tolerance test was of a diabetic type wit! 
failing Staub effect. 

The patient was sent to this clinic when he was 12 years old because of a respirator) 
tract infection. He was said to have been in a relatively good condition since his las‘ 
stay in hospital. Periodically severe anorexia occurred. There were no problems i1 


school. 
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Fig. 2. Photo of the patient at 
an age of 12 years. The enormous 
hepatomegaly is evident. 


On admission the physical examination revealed a very thin, dwarfish, physically 
underdeveloped 12 year old boy with a big abdomen (Fig. 2). His mental development 
scemed to be normal. His length was 130 cm and the weight was 27.4 kg. There were 
symptoms of a throat infection with bronchitis. Heart auscultation was normal. The 
liver was felt below the umbilical level and was very firm in consistency, and the 
spleen was felt 4 em below the costal margin. Roentgenograms of heart and lungs and 
of the whole skeleton were normal. Electrocardiography did not reveal any abnormali- 
ties. The electroencephalogram was slightly dysrhythmic. The eye grounds were 
normal and no cataract was found. 

The hemoglobin level was 11.8 g per 100 ml and there were 5,300 white cells per emm. 
The serum electrolytes were within normal limits. The serum bilirubin level was 0.80 mg 
per 100 ml, and alkaline phosphatase activity was 12 units per 100 ml. The total 
serum protein level was 7.2 g per 100 ml, and the electrophoretic separation of the 
serum proteins showed a normal pattern except for a slightly elevated «,-fraction 
(14 per cent). 

Thymol turbidity test was high, 8.1 units. The total serum lipid level was 1055 mg 
per 100 ml and the cholesterol level 256 mg per 100 ml. There was no proteinuria, and 
the urine did not contain casts or red cells. NPN was normal, and there was no poly- 
uria, 

Three weeks after admission a laparotomy was performed, and a liver biopsy was 
taken. 
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Histologic examination of formalin fixed liver tissue revealed a highly abnorn | 
picture. The hepatic cells were greatly enlarged, and cytoplasm and nuclei wo ‘e 
vacuolised. In ethanol fixed tissue carmine stain of Best revealed a massive granu. ir 
deposition of stainable material in the cytoplasm and, to a slight extent, in the nuc! i, 
This material disappeared after incubation with diastase. Big fat vacuoles were abv 1- 
dant. Deeply staining material was also seen in the periodic acid stain. 


Studies of Carbohydrate Metabolism 


Glucose metabolism.—The fasting blood sugar level varied between | 7 
and 149 mg per 100 ml, thus there was no real hypoglycemia. The bloc ( 
sugar level was labile, varying between 77 and 220 mg per 100 ml durii g 
one day and a postalimentary hyperglycemia was noted. 

An oral glucose tolerance test (1 g of glucose per kg body-weight wis 
administered) showed a reduced tolerance. The fasting level was 100 mg 
per cent, after 39 minutes it was 183 mg per cent, after 90 minutes 178 ng 
per cent, and after 180 minutes 101 mg per cent. No reducing substance 
was found in the urine. A double glucose tolerance test showed no Staub 
effect. 

The administration of adrenalin caused a rise of the blood sugar level froin 
75 mg per cent to 108 mg per cent. After the administration of adrenalin, 
the patient developed acetonemia, and there was a high urinary output of 
acetoacetate. Otherwise, there were only occasionally traces of acetoacetate 
in the urine. 

Fructose metabolism.—The injection of 25 g fructose caused a rise of the 
blood sugar level from 95 mg °%, to 140 mg °%, within one hour. Whether 
this test can be considered as a proof of an impairment of cellular fructose 
utilization is, however, difficult to evaluate. 

Enzymatic studies.—Liver specimens which had been obtained on biopsy 
were immediately frozen down with the aid of solid carbon dioxide after 
the removal. The specimens were stored in a freezer at —20°C until analysed, 
usually within 2 months. 

The glucose-6-phosphatase activity of liver tissue was investigated i) 
the patient with glycogen storage disease and in two other patients withou 
known liver disease. In the control cases, which were 11 and 12 years. 
laparatomy was performed because of acute surgical indications. After 
homogenisation of the liver specimen in cold water, glucose-6-phosphatas » 
activity was determined in exactly the same way as described by Cori « 
Schulman. As is shown from Table 1 the glucose-6-phosphatase activit: 
was found to be almost as high as in the liver specimens from the contre | 
cases. The values agree with those reported by Cori as the normal live’ 
activity. It might be assumed that the slightly decreased activity in th> 
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TABLE I. 


‘lucose-6-phosphatase activity in liver homogenate in the patient with glycogen 
storage disease of the liver. 


Amount of liver Amount of P Amount of P 
tissue in the liberated in 1 hour | liberated per 100 mg 
homogenate at 30° liver 

mg Mg Hg 
21 666 317 
10.5 333 317 
5.25 173 330 
2.6 92 350 


In two patients without known liver disease liver biopsy specimens obtained on laparotomy 

pe formed for other reasons liberated in 1 hour 450 and 490 ug of P per 100 mg liver from 
gl cose-6-phosphate, respectively. 


li er of the patient when compared with the normal ones can be due to a 
lower amount of cells per unit of weight in this liver specimen owing to the 
hgh fat and glycogen content. 


Studies on the Hepatic Glycogen 


Determination of glycogen in a liver biopsy specimen was carried out ac- 
cording to Good, Kramer & Somogyi and gave a glycogen content of 11.7 
per cent. From a part of the biopsy specimen, immediately frozen down 
with solid carbon dioxide, the glycogen was purified according to Polglase, 
Smith & Tyler. A 1 per cent solution of the purified material in 1M NaCl 
was then investigated in the Spinco analytical ultracentrifuge Model E. 
From the ultracentrifuge sedimentation pattern obtained, as shown in 
Fig. 3, it is evident that only one component was present in the preparation. 
As 8.) was determined to 83.5 «8, this component must be identical 
with the lighter component found by Polglase, Smith & Tyler in normal 
liver glycogen. The normal liver glycogen was found by these authors to 
contain also a heavier component with 8.) ,, = 150-300 x 8, but no heavy 
component was detected in the present case. Of interest in this connection 
is that Polglase, Smith & Tyler reported that liver glycogen from a case 
of von Gierke’s disease only consisted of the lighter material. 

The iodine absorption spectrum of the purified glycogen was also deter- 
mined according to Illingworth & Cori. A normal spectrum with a peak at 
470 mu was obtained, demonstrating that glycogen with an amylopectin 
structure was absent from this preparation. No abnormality in the structure 
was thus demonstrated. 
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Fig. 3. Sedimentation pattern of a liver glycogen sample. One per cent solution in 1M Ni 
speed 19,160 r.p.m., time interval between exposures 8 minutes. 


Discussion 


Some of the clinical features of the patient described were those observ: d 
in glycogen storage disease of the liver. The histological findings from a 
liver biopsy specimen and the demonstration of a high glycogen conte it 
in the liver are also consistent with this diagnosis. The unusual height aid 
prolongation of the blood sugar curve and the lack of a Staub effect ave 
also commonly found in von Gierke’s disease (cf. Mason & Andersen). 
However, the normal or only slightly decreased fasting blood glucose level 
and a normal increase of the blood sugar level after the administration of 
adrenalin, demonstrated on several occasions are atypical. 

The cause of the disease cannot be deduced from the results obtained. 
The almost normal glucose-6-phosphatase activity of the liver appears to 
rule out a deficiency of this enzyme. Furthermore, the studies of the glycogen 
structure did not reveal any differences from normal human liver glycogen. 
The finding of a normal fasting blood sugar level and a normal response to 
adrenalin seems to be in accord with the demonstration of normal glucose-6- 
phosphatase activity of the liver, since this enzyme apparently is of utmost 
importance for the prevention of hypoglycemia (cf. de Duve). Undoubtedly 
there is, in our case, a metabolic block in carbohydrate metabolism as 
revealed not only by the intense accumulation of acetone bodies after the 
administration of adrenalin, but also by other findings. The investigations 
performed do not permit a localization of this probable block. The finding 
of a probably normal glycogen structure and of an impaired fructose utiliza - 
tion may indicate that it is situated below the aldolase level. This suggestio 
naturally does not exclude the possibility of a localization higher up in th 
glycogenolytic pathway. 

The studies of the case reported suggest that there might be other met: 
bolic defects causing glycogen storage disease of the liver beside the form: - 
tion of abnormal glycogens or a glucose-6-phosphatase deficiency. G. Co 
(in her review) reported two cases with a typical von Gierke’s disease bit 
with almost normal glucose-6-phosphatase activity of the liver. Both thes 
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causes were not severely affected by their disease and had grown up nearly 
to adolescence. It does not seem unlikely to assume that the cause of the 
disease was the same in those two cases as in our patient. 


Summary 


rhe course and clinical features in a 12 year old boy with a glycogen storage disease 
o! the liver with some atypical findings have been described. No significant hypogly- 
c nia was present and the response to adrenalin was normal. The liver glycogen struc- 
ti re was found to be normal and the glucose-6-phosphatase activity was only slightly 
d. creased. The significance of these findings has been discussed and it is concluded 
tl at other types of hepatic glycogenosis exist beside those caused by a glucose-6- 
p osphatase deficiency or the formation of abnormal glycogens. 


L : glucogénose du foie — A propos d’un cas atypique avec étude de la structure du glyco- 
q ne et de Vactivité de la glucose-6-phosphatase dans le foie. 


Les aspects cliniques et ’évolution chez un garcon de 12 ans d’une glycogénose 
di foie présentant quelques traits inhabituels sont décrits. Il n’existait pas d’hypo- 
veémie et la réponse a l’adrénaline était normale; la structure du glycogéne hépatique 
é.ait non modifiée, et l’activité de la glucose-6-phosphatase légérement diminuée. 
La valeur de ces constatations est discutée. La conclusion est qu’a cété des glyco- 
genoses par insuffisance de la glucose-6-phosphatase ou par formation d’un glycogéne 


anormal, il est certainement d’autres types. 


Glykogenspeicherkrankheit der Leber. Bericht eines atypischen Falles mit Untersuchungen 
der Glykogenstruktur und der Glukose-6-Phosphatase der Leber. 


Der Verlauf und die klinisehen Merkmale eines 12 Jahre alten Jungen mit Glyko- 
genspeicherkrankheit der Leber mit einigen atypischen Befunden werden beschrieben. 
iis war keine bedeutende Hypoglykamie vorhanden und die Reaktion auf Adrenalin 
war normal. Die Struktur des Leberglykogens wurde normal befunden und die 
(jlukose-6-Phosphatase-Aktivitaét war nur leicht herabgesetzt. Es wird die Bedeutung 
dieser Befunde erértert und der Schluss gezogen, dass andere Typen von Hepato- 
glykogenosis vorkommen neben denen, die durch einen Glukose-6-Phosphatase- 
Mangel oder die Bildung von abnormem Glykogen bedingt sind. 


(licogenosis hepatica. Relato de un caso atipico y estudios sobre la estructura del glicégeno 
y la actividad de la glucosa-6-fosfatasa. 

Se relata el curso clinico y hallazgos, algunos de ellos atipicos, en un paciente de 
12 alos portador de una glicogenosis hepatica. El glicégeno hepatico y la respuesta 
a la adrenalina fueron normales, hubo una actividad de glucosa-6-fosfatasa apenas 
disminuida y la hipoglicemia no fué significativa. Se discute la significacién de estos 
hallazgos concluyendose que ademas de glicogenosis hepaéticas causadas por deficiencia 
de glucosa-6-fosfatasa o por formacién anormal de glucosa, existen otros tipos de esta 


afeeeion. 
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From the Pediatric Clinic of Karolinska Institutet at Karolinska Sjukhuset, Stockholm 


Respiratory Studies in Children 


I. Lung Volumes in Healthy Children, 6-14 Years of Age! 
iy INGA ENGSTROM, PETTER KARLBERG and SVEN KRAEPELIEN 


} \lthough an abundance of different lung function tests are used at present 
in various cardiopulmonary diseases in adult medicine, these tests have 
been applied in pediatrics only to a very limited extent. As respiration is 
nc é a simple isolated function but is composed of a complex of many inter- 
re ated factors, there is as yet no single test which can give a complete 
pi ‘ture of the respiratory state. Therefore, each respiratory component must 
be studied separately. Such studies can be applied to four main subjects: 
(1; Lung volumes; (2) ventilation, including volume and distribution of air 
ventilating the alveoli; (3) diffusion, through alveolar-capillary membranes; 
ai.d (4) circulation, chiefly the pulmonary capillary blood flow. 

Up to the present time the principal lung function test which has been 
used for children has been the determination by simple spirometry of lung 
volumes, especially the vital capacity with its subdivisions. Reports of vital 
! capacity in children have been published by Wintrich already in 1854 (quoted 
by Piischel); but in the nineteen-twenties the results of careful studies on 
large groups of children first appeared in the literature (Emerson and 
Green; Wilson and Edwards; Stewart; Baldwin; Serebrowskaja). Interest in 
the subdivisions of the total capacity began to increase in the nineteen- 
thirties when methods were developed for measuring the residual volume 
of adults. The first residual volume determinations performed on children 
which we have been able to find in the literature appeared in 1938 (Robin- 
son). Since that time only one account of a similar study has been published 
(Morse et al.). In the two investigations concerned with residual volumes, 
Xobinson studied 29 boys of only three ages (6, 10 and 14 years); and Morse 
et al., 94 boys between the ages of 10 and 17 years. Both authors used the 
closed circuit O, method of Christie, which has later been criticized and 
modified. Because so little has been done in this field, it has seemed necessary 
to begin our planned respiratory studies to determine lung volumes of both 
boys and girls by using a method more suitable than earlier ones. 


} * Aided by a grant from The Swedish Association against tuberculosis. 
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Fig. 1. Lung volumes. 


Vr = Tidal volume 
Ver = Expiratory reserve volun 
Vr = Residual volume 
Vic = Inspiratory capacity 
Vrrc = Functional residual capaci 
Vyc = Vital capacity 
Vric = Total lung capacity 


Definitions and Nomenclature 


For definitions of these lung volumes, reference may be made to the i»- 
cently published monograph, The Lung, by Comroe et al. The differe.it 
volumes are shown graphically in Fig. 1, in which the nomenclature is tht 
proposed by a group of American clinical and research respiratory physi»- 
logists headed by J. R. Pappenheimer. 


Material 


Ninety-three healthy children from 6—14 years of age were studied, 50 boys and +3 
girls. Of these, 25 were from 6 to 8 years of age; 31, from 9 to 11 years; and 37, from 
12 to 14 years (see Figure 7). Most of the children were chosen by nurses in schools 
and child welfare centers. A small number were children who had visited this clinie for 
reasons which would not have any effect on their lung function. The children’s physical 
development was judged from Broman, Dahlberg and Lichtenstein’s normal valucs 
for Swedish children. These apply to the relation of length to age and of weight to 
length. For the two relationships there were only four and one, respectively, of the 
93 children in the present study whose measurements fell outside of the 95 per cent 
confidence limits. 


Methods 


A closed circuit method with helium as the test gas was used (Meneely and Kalt- 
reider, 1941 and 1949; Willmon and Behnke; Gilson and Hugh-Jones; Holmgren), 
and the system’s volume was kept constant by continuous addition of oxygen (Herra\: 
and McMichael). The advantages of this method are that the end-expiratory positio: 


can easily be determined from the record and alveolar gas analyses do not have to 
be done, facts which are of great importance in determinations on children who 


cooperation cannot always be assured. Another advantage is that one always knows 


when complete mixing is established in the system after connection of the child’s ai 
ways. Moreover, the method is simple to perform. 


JIS 


Apparatus and procedure.—The closed system (Fig. 2) consists of the followin : 
parts, coupled in series: a spirometer (Benedict-Roth type, 5 liter capacity); a wate - 
lock for adding helium, O, and air to the system; a double valve composed of tw 
disks sliding over each other, allowing the child to breathe air from outside the syste 
in one valve position and the system’s gas in the other; a circulating pump (fan ty} :¢ 
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Kymograph 


Snirometer 


Thermometer 


Double valve 


C02 absorber 
= Child 


Fig. 2. Diagram of apparatus. 


with a capacity of about 30 liters/min.); and a CO, absorber. A humidifier, a Cambridge 
h-lium katharometer (reading range = 0-20 vol. per cent, and reading accuracy 

+ 0.1 vol. per cent!), and a small membrane pump (1-2 liters/min. capacity) are 
connected in a shunt across the circulating pump and the CO, absorber. The system’s 
fixed volume with the spirometer at its lowest position was made as small as possible 
(1.43 liters). The water level in the spirometer is always kept at a certain mark on a 
water gauge. The child breathes through a mouthpiece, while the nose is closed with 
a nose clip. The mouthpiece is connected with the system via two tubes (about 80 em 
long) through the double valve. This makes it possible for the child to get used to 
breathing through the mouthpiece before the determination begins. It has been very 
helpful to have the connecting valve placed at a distance from the child, because the 
mouthpiece with its connections can be made light and flexible and can be hung so 
that it may move freely in the horizontal plane. The child can be connected with the 
system without his noticing the change. The volume of the two tubes and the mouth- 
piece mentioned above will thus be added to the functional residual capacity (V rrc). 
However, this volume is always constant. During the time when the child is getting 
adapted to breathing through the mouthpiece, the circulation in this little open system 
is ventilated through one of the connecting tubes by a stream of air from a tank 
(approximately 30 liters/min.). 

Before the child comes into the laboratory, the system is washed out for a few 
minutes with fresh air driven through it by the circulation pump. The system is then 
closed at the double valve, and helium, O, and air are added by way of the water-lock 
in such proportions that the helium concentration in the gas mixture will be about 
19-20 vol. per cent and the O, concentration about 21 vol. per cent. 

The gases are mixed by the circulation pump, and katharometer readings of the 
helium concentration show when equilibrium is reached. In order to decrease the 
error of the determinations as much as possible, the volume of the gases added to the 


1 For construction of katharometer and for reading technique, see Meenely and Kaltreider 
(1949) and Holmgren. 
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closed system should be so adjusted before connecting the child that the heli: n 
concentration with the child connected decreases by 40—50 per cent of the initial val e, 
after equilibrium is reached (Bjérklund and Dahlstrém). 

It is a good rule to make these preparations before the child arrives, in order not 0 
disturb him too much. During the determination the child is sitting in a comforta’ ‘e 
chair with his feet on a foot rest. He should be resting there for 15-20 minutes bef: “e 
the determination is started. After the initial helium concentration is carefully re d 
and the child is breathing quietly, the spirometer kymograph is started and the ch. d 
is connected with the system. This must be done as close to the end-expiratory positi n 
as possible. A connection at exactly this time is not necessary, however, for a certs n 
correction must usually be made because the final recorded end-expiratory level is 
frequently not exactly the same as that at the beginning (see Calculations). Oxyg: n 
is added continuously in order to keep the volume of the system as constant as possib: ». 
The helium concentration is read every minute (+5 sec.). When constant readin ‘s 
during even breathing and the maintenance of a constant volume have been obtain: (1 
for 3-4 minutes, there is enough information for calculating the subject’s Verc. A 
change during the determination of 150 ml or less in the closed system’s volume dows 
not invalidate the results. A volume change of this magnitude, causing a small chanye 
in the O, concentration, gives an error in the reading of the helium concentration which 
is only within the katharometer’s accuracy (Holmgren). 

After this, determinations are made of the vital capacity (Vyc) and its subdivisions, 
the expiratory reserve volume (Vp) and the inspiratory capacity (V;c). For this, 
the child is first strongly encouraged to make a maximal expiration and then, after 
about one minute’s ordinary breathing, a maximal inspiration. The Vyc is calculated 
later by adding the values for Vzz and V;c thus obtained. This procedure was chosen 
because it has seemed easier for children to produce a maximal expiration from a 
resting respiratory level than immediately after a maximal inspiration. This is particul- 
arly the case in smaller children and in pathological cases. For the calculations it 
would be ideal to wait each time until even breathing is established again before forced 
breathing is once more undertaken. It is not practical to do this, however, as doing the 
determination in that way would take too long and make the child unhappy. There- 
fore, an interval of about one minute is used between forced breaths. The procedure 
described for obtaining Vgp and Vjc is repeated three times. 

After the child has rested for 10-15 minutes, a second complete determination is 
made. 


Calculation of Vprce.— The child’s functional residual capacity is calculated accord 


ing to the formula: 


(Vi + Vs) (Fue Fue 


-~M+C|r. 
II 


J FRC 


V’, =the fixed volume of the system, with the spirometer at its lowest position (1.4: 
liters). 
Vs =the initial recorded volume of the spirometer before the child is connecte: 
(see Fig. 3). 
Fy. = the initial helium fraction. 
F yeu =the final helium fraction after gas equilibrium has been established. 
M = constant volume of mouthpiece and tubes up to the double valve (0.48 liters). 
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C = correction for possible difference between the initial volume of the spirometer 
and the end-expiratory position after gas equilibrium has been established. 
r = factor for correcting to BTPS. 


The first part of a typical respiratory record is shown in Fig. 3. From this it may 
b» seen how the correction (C) is determined. No correction has been made for ab- 
s.rption of helium by the blood during the determination (Holmgren). 


i g. 3. One respiratory record. The initial baseline and the end-expiratory position for 

t .e calculation of the functional residual capacity (Vrrc) are shown. The difference be- 

t veen the lines =C. The fractions of helium (F'He) are marked at one-minute intervals. 

The volumes Vjc and Ver, may be obtained by multiplying the measured deflections in 
millimeters by the calibration of the spirometer. 


Calculations of Vyc and its subdivisions.— Because the child must do increased work 
during forced breathing and will often be made somewhat uneasy, the O, consumption 
will be slightly increased. This can be noticed on most of the curves. The recorded 
end-expiratory position on the kymograph paper will therefore be successively raised. 
‘'o compensate for this by increasing the amout of O, added to the system has proved 
difficult. The Vgz and V7¢c have therefore been measured from the best line that can 
be drawn on the record along the end-expiratory points (Fig. 3). The mean values of 
the two largest recorded Vzr’s and V,c’s have been used; but, as the Vez and Vic are 
reached at the maximum forced ex- and inspirations, respectively, the largest value 
of each should be the correct one to use. However, since the recording error in most 
determinations could be at least as big as the variation in the voluntary effort of the 
foreed breathing, the mean of the two largest values has been chosen. 

The Vgr and V;c have been corrected to BTPS from the temperature of the system. 
This might not be quite correct, as, during the relatively short time involved, the temper- 
ature of the forced expired air cannot immediately fall to the system’s temperature. 
On the other hand, the temperature of the forced inspired air must rise fairly rapidly. 
Most authors have thus chosen this way of correcting, and it seems to involve the least 
error. Some authors, however, are making a temperature correction only for the Vere 
(Herrald and MeMichael; Whitfield e¢ al.). 


Calculations of the different lung volumes.—The following equations are used: 
the vital capacity, Vuc= Ver+ Vic 
the residual volume. Vre= Vere —Ver 


the total lung capacity, Vetc= Vere 
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Calibration of the spirometer.—The spirometer was connected with a glass bottle 
about five-liter capacity. From a volumetric flask, water at room temperature w 
added to this bottle in successive portions exactly 0.5 liters in volume, through 
water-lock, so that the volume of the spirometer was increased in a step-wise fashio 
The kymograph curve obtained in this way shows a rectilinear relationship betwe: 
the recorded distance which the spirometer bell has moved and the changing volun 
of the spirometer. This procedure was repeated many times over the period of tl 
investigation and it always gave the same value. 


A pen deflection of 1 mm on the kymograph corresponds to a 20.3 ml volume chang . 
£ 


Determination of the fixed volume of the system (V,).—-This was carried out in tw 
ways. 

(1) The closed system was filled with a helium mixture of 19-20 vol. per cent i 
the same manner as described for )’pz2¢ determinations in subjects. The initial heliur 
concentration (/y.) and the spirometer’s volume (I's) were read. After this, abou 
0.5 liters of air was added by way of the system’s water-lock. When gas equilibriu 
was reached, both Fy, and Vs were read again. This was repeated until the Fy. ha! 
decreased to about half of the initial value. Since the volume of helium in the syste 
was constant, it must be true that (Vz, + Vs) x Pye = K (a constant). This equation 
where J's and Fy, are variables, is of the second order. If Vs is placed equal to y an: 
1/Fye equal to x one gets the first order equation, y = K x — V,. The values obtaine:i 
show that the katharometer gives comparable values for different Fy. values. Vz is 
calculated from the last equation. Fifteen such determinations have given a meat 
value for V; of 1.46 liters (range = 1.41—1.58 liters). 

(2) A mock Vprc determination was carried out with different-sized glass bottles 
of known volume ( = l’rrc) as subjects. In the equation for the calculation of the V pp, 
the only unknown was V,, which then could be calculated. Nine such determinations 
were made, resulting in a mean value for V, of 1.41 liters (range 1.35—1.53 liters) 
These calibrations were carried out occasionally in the course of the study and they 
served not only as calibrations of V; but also as repeated checks of the whole procedure. 

For the calculations of Verc, a value for the volume of the system (V;) of 1.43 
liters was used. This figure appears to have an uncertainty of about + 0.05 liters 
which gives a possible error of the system of about 25 ml. This systematic error has 
been regarded as of no practical consequence when the lung volumes obtained in the 
present study are compared with those of other authors. 


The Influence of Training and the Random Error of the Method 


As each child was studied twice with an interval of 10-15 minutes be- 
tween the tests, it has been possible to estimate the influence of adaptation 
to the experimental procedures on the values obtained. Among the 93 
children studied, technically satisfactory double tests were carried out in 
89 cases, and it has been possible to calculate the differences between the 
first and second observations of V,, and its subdivisions. Each particular 
volume has been examined to see if the differences are related to the magni- 
tude of the mean value of the respective double measurements. As no correla- 
tion has been found, absolute rather than percentage differences have been 
used for further analysis. The mean difference with its mean error has been 
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TABLE | 
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The random error in the method of determining different lung volumes. 


Vrrc VER Vr Vic 

vumber of double determinations 89 89 89 89 89 
lean difference (d), liters 0.0284 0.0215 0.0080 | +0.0604 | + 0.0408 
tandard deviation of the diffe- 
rences (Gq), liters . + 0.0831 + 0.0807 + 0.0869 | + 0.0904 + 0.1079 
irror in the mean difference (€q), 
liters + 0.0088 + 0.0085 + 0.0092 | +0.0096 | + 0.0114 

dleq . 3.23 2.52 0.87 6.32 3.58 
0.01 0.02—0.01 > 0.05 < 0.01 <0.01 
standard deviation in an individ- 
ual determination (¢,), liters +0.0588 | +0.0571 + 0.0615 | + 0.0640 | +0.0764 
\[ean of all double determinations 
liters 1.44 0.716 0.726 1.885 2.599 
‘oefficient of variation (oy, < 100)/#} +4.1% + 8.0% 8.5% +3.4% 


culated for each item and has been tested against zero (Table 1). The 
lero and V,, are statistically significantly lower in the second observation 
ian in the first. On the other hand, no significant difference has been shown 
xr V,. This may be due to the fact that the end-expiratory position is 
depressed during the second observation, probably from the child’s being 
calmer and having had a certain amount of training. A significant increase 
of the V,. has been observed in the second test, but this increase is larger 
than the observed reduction in the V,,, which also indicates an effect of 
training. 

However, these statistically significant mean differences are relatively 
small; they amount to only 2-3 per cent of the mean values for the lung 
volumes observed. This relatively large number of double determinations 
has made it possible to show the effect of the children’s adaptation. Standard 
deviations for the differences are considerably larger (Table 1). It has there- 
fore seemed justifiable in judging each separate case, in practical clinical 
work, to use the mean volumes of the two successive observations even 
though there was a certain small training effect. 

Even though there was this effect of training, it has seemed permissible 
to caleulate the random error of the method for each separate determina- 
tion, according to Dahlberg. The random errors obtained in this way, which 
are also expressed as the coefficients of variation of the mean values for each 
lung volume in the study series, are somewhat larger than the real random 
error. However, they give an idea of the method’s reliability. As can be seen 
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in Table 1 the coefficient of variation is not the same for the different item 
For Virco it is +4.1 per cent. The largest coefficient of variation is four | 
for V, (+ 8.5 per cent), which is explained by the fact that it is obtain« 
from the difference between two separate lung volumes. Since the mea 
value of the observations for each lung volume has been used in the clinic. | 
judging of the results, the accuracy will be better than the random erro 
indicate. 


Conditions of Study 


The investigations were carried out between 8 a.m. and 3 p.m. Some ¢ 
the children were fasting, while others were not. So-called basal conditior ; 
at the time of the determination were not considered necessary. On 2) 
children examinations were carried out twice on the same day, both fastin ; 
in the morning and after a meal and usual activity later in the day. (Dup! 
cate determinations were made each time). The mean difference betwee 
the basal and non-basal studies has shown no significant difference fro: 


zero. 


Results 
(With Statistical Treatment) 


Because there is a wide age range in the material the values observe: 
for the different lung volumes vary a great deal in magnitude (Figs. 4-6). 
It has long been known that physiologic functions in children, e.g. static 
lung volumes, are related to the individual’s body size. Since a child’s growth 
is a function of age, the static lung volumes have often been correlated wit! 
age. Metheny collected from the literature up to 1941 a great many studie: 
of the V,, in different age groups. 

As body size varies greatly within the same age group, such different bod) 
measurements as height, weight and sitting height generally correlate better. 
than age with different physiologic functions. This is true for lung volumes 
and is clearly shown in the plentiful literature about V,, in children anc 
even in the few studies of the other lung volumes (Robinson; Morse et al.) 
If weight or height are used with an exponent of | there is no rectilinea) 
relationship with any of the lung volumes determined. Such a relationshi; 
is desirable for the statistical treatment of the material, especially in in 
vestigations where the age range is wide. If height is used with an exponen 
of | the departure from a rectilinear relationship is particularly great. Tha 
the use of height to the third power has been shown to be better is explaine 
by the fact that the correlation factor is then made three-dimensional, lik« 
the volume. 
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Another body size measurement which is often used is the surface area, 
which usually is calculated by DuBois’s height-weight formula, (W°*” x 
H°™ x 71.84). Since this formula was worked out from only ten direct 
measurements, of which only three were on children, it has seemed very 
doubtful whether surface area is a useful measurement of the body size 
for material with a wide age range (Karlberg; Karlberg and Lind). 

It has seemed best in calculating the results observed in this study to 
use the weight, height and sitting height to a power not fixed in advance. 
The same procedure has been used by Kelly, among others, in his calcula- 
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the residual volume (VR) in relation to bod) 
height on a double logarithmic plot. Th: 
calculated regression lines are drawn. Th: 
regression lines for the material of Robinso: 
0170 cms. and Morse et al. are also shown. 


Height 


tions for a large V,,. material. The relationship between the lung volume (y) 
and the body size (x) can generally be expressed as y = ax’ +k, where a 
b and k are constants. When the equation is logarithmic, log (y—k) 
blog x + log a, a rectilinear equation is obtained if k is equal to zero. In 
order to see if this is the case, the different lung volumes have been plotted 
out on a double logarithmic scale against the various body measurements. 
For the relation to body height see Figs. 4-6. As the points on each graph 
show a rectilinear trend, & must be so small that it can be neglected and 
set equal to zero. The general equation for the relationship will then be: 
log y =6 log x + log a; or, in antilogarithmic terms, y = ax’. The calculation 
of the regression equation, according to Snedecor, can be made using the 
logarithms of the variables. 

The results of the statistical treatment are given in Table 2. The relation- 
ships. between the different lung volumes and the three body measurements 
are given in regression equations along with the residual standard deviations 


about the regression lines. 

In all the graphs the points representing lung volumes for boys and girls 
are plotted with different symbols. There appears to be a tendency for the 
values for the girls to be somewhat lower than those for the boys. This 
difference seems to be so small that it is probably of little practical clinical 
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TABLE 2 


he relationships between different lung volumes and different body measurements 
expressed in regression equations with the residual standard deviations. 


Body measurements 
Lung volume 


liters Weight (kg) Height (cm) Sitting height (em) 
fo 0.0592 0.92 10 x H? | 0.211 x 10°°x 
Residual standard devia- 15.4% + 14,8 % 
tion around the line 
0.0327 « w°® 1.38 x10 °x H*™ | 0,206 x 107° x 
Residual standard devia- + 19.5% £19.7% + 17.8 % 
tion around the line 
Vve 0.1127 x 2.87 x 10° °x | 0.714x 10°°xs*™ 
Residual standard devia- + 13.8% % £12.6% 
tion around the line 
0.0862 4.13 x 10°° H?™ | 0,920 107° x 
Residual standard devia- £13.1% 12.2% + 11.6% 


tion around the line 


mportance. When the material is divided into groups of boys and of girls, 
he resulting groups are not large enough to be treated statistically in 
sreat detail. In spite of this the regression equation has been calculated 
for the separate groups for the height relationship, and from this analysis 
it was not possible to show any statistically significant difference between 
the sexes. 

The ratios, Virce|Ver¢ and V,/V>p,¢, in adults have been found more 
useful for judging pathological conditions than the lung volumes alone. 
Therefore, these ratios have been calculated for this material. Because these 
are ratios between two lung volumes, variations in body size should influence 
them less than single lung volumes. As it has been shown in adults that 
age has an influence on the ratios, we have plotted the values obtained in 
relation to age in Fig. 7. In this figure the values for boys and girls are 
marked differently and no tendency towards a sex difference can be seen. 
Calculation of the linear regression according to age has given the following 
equations: 

= 9.00338 A + 0.393 and V,/V,,. = 0.000145 A + 0.215 


(A =age in years). 


The slope of the fitted line deviates significantly from the horizontal in the 
first ratio (P < 0.05) but not in the second (P > 0.5). For this reason, age 
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should be taken into consideration for values of the V,2¢/V7,¢ ratio whe 


individual cases are being judged. However, the mean value for V,2¢/V7,.. 
varies with age only from 0.417 to 0.440, a change which is small in comparison 


with the amount of individual variation. Thus, in clinical work, the whol 


group’s mean value with its standard deviation can be used for judging the 


probability of the V,,¢/V;,¢ being normal in an individual case. This 
mean equals 0.429 + 0.0372, while that for V,/V,,¢ is 0.217 + 0.0295. Thus 


the 95 per cent confidence interval for V,p¢/Vpz¢ is 0.355-0.503 and for 


ValVrrc, 0.158-0.276. 
Discussion 


Table 2 shows the exponents obtained for the different body measure- 


ments: for weight, range = 0.85—0.88; for height, range = 2.64—2.86; and for 


sitting height, range = 2.94-3.09. The exponents for the weight and the 
height for V,, agree remarkably well with those of Kelly. Morse et al.. 
who tested only whole numbers as exponents, found that 1 for the weight 
and 3 for the height were best, which also agrees with the above values. 
That the exponent for sitting height was so high may, at first, seem surpris- 
ing since in other connections the second power has most often been used. 
If one considers the great change in body proportions during growth, with 
a relatively decreasing trunk length, this is not so remarkable. 

If the usefulness of the various measurements as correlation factors is 
judged by the residual standard deviation around the regression line (see 
Table 2), height seems to be somewhat better than weight. The table shows 
that the sitting height is even better. However, as the difference is not very 
pronounced and the standing height is already in general use, there seems 
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F's. 8. The vital capacity 

(| yc) in relation to height 

o» a double logarithmic Liters 

pt. Results of the present 7o 

st dy compared with those 
f some other authors. 


L i.e 1. Present study, boys 50 
and girls. | ss 


boys. 
3. Stewart (1922), 
girls. 30 
4. Serebrowskaja 
(1929), boys. 
5. Serebrowskaja 
(1929), girls. = 
6. Kelly (1933), boys. 
8. Schlesinger (1934), 15 
boys. 
. Matl and Klime- 
sova (1954), boys. 
Matl and Klime- to 
sova (1954), girls. 100 110 120 130 140 150 10 = s-:170 cme. 180 


10. Height 


t. be no reason to change over to sitting height. Since multiple regressions 
w ith weight, height, age and index of fat have not improved the correlations 
to a great extent (Morse et al.), calculations of multiple regressions have 
not been made in this study. 

Our results for V,, have been compared with some of the American as 
well as European studies on large materials (Stewart; Serebrowskaja; Kelly; 
Schlesinger; Robinson; Morse et al.; Matl and Klimesova). This comparison 
has been made graphically on a double logarithmic plot with height as 
the correlation factor (Figs. 4 and 8). There is good agreement. For this 
reason it does not seem to be of such great practical clinical importance to 
make a statistical comparison between the studies. In the same way, graph- 
ical comparisons of V,, V,z¢ and V,,, with Robinson’s and Morse et al.’s 
materials have been made (Figs. 5-6). As can be seen in Figs. 5 and 6, the 
present investigation shows higher values for V, and V2, than the corres- 
ponding ones of Robinson and Morse et al. The values for V,,.. in this study 
are also higher, than those of Morse et al., although not so markedly, but 
agree fairly well with Robinson’s. This difference is also seen in mean values 
of the ratios V,/Vp,¢ and Vie! Vr_zc- Morse et al. obtained 0.191 and 0.361, 
respectively, for these two ratios; Robinson, 0.205 and 0.389. In the present 
work the ranges of the mean values for the ages studied are 0.216—0.217 and 
0.417-0.440, respectively. These latter values have been calculated from 
the regression equations. 

The children in the present study were tested in the sitting position, while 
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LUNG VOLUMES 


Megression lines with 95 per cont 
Liters confidence intervals 


Viic 


Fig. 9. The present material: Regression lines wiih 

95 per cent confidence intervals for total lung capaci‘y 

(Vric), functional residual capacity (Vrrc) and 

sidual volume (Vp) in relation to height, on a double 
logarithmic plot. 


Robinson as well as Morse et al. studied only recumbent subjects. Since seve- 


ral investigators (Kaltreider et al.; Fowler; Whitfield et al.) have shown for 


adults that higher values are obtained in the sitting than in the lying posi- 
tion, the difference in position of the subject in the various studies may 
well explain the discrepancy of the results. 

In this study the material has not been large enough to allow a detaile« 
evaluation of the tendency toward a possible sex difference in the lung volu- 
mes as related to body size. Since the possible sex difference is much smaller 
than the individual variations between the lung volumes and the body 
measurements it does not seem of practical clinical importance to separate 
the values for boys and girls. 

In judging a possible pathological case on the basis of values obtained wit!) 
a normal material, such as that presented here, it is generally favorable to 
use the ratios V,/V,,- and V,,¢/V;,¢ instead of an individual lung volume 
in relation to a body measurement. However, in several cases it might be 
useful to evaluate the separate lung volumes, especially in cases with spac > 
decreasing processes in the thorax. To simplify the use of the regressic 1 
equations found for V,, V-.2¢ and V,,,, a diagram (Fig. 9) has been constru: - 
ted where the 95 per cent confidence intervals about the regression lines ai 2 
also given. These are calculated from the sum of the residual standard devi: - 
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tion about the regression line and the sampling error of the line itself.! The 
volumes are plotted in relation to height and no sex differentiation is made. 
If the volumes for a subject whose lung function is being studied are plotted 
». this diagram it is possible to estimate the probability that the actual 
c: se belongs to a normal population. 


~ 


Summary 


. The lung volume relationships in 93 children (50 boys and 43 girls) in the 6—14 
your age group were studied. 
». The functional residual capacity (Verc) was measured by a closed circuit 
thod with helium as the test gas. The method was modified to a certain extent for 


in children. 

}. The vital capacity (Vyc) and its subdivisions, inspiratory capacity (V;c) and ex- 
p atory reserve volume (Vz), were determined by spirometry in connection with the 
d termination of the Vero. The residual volume (Vz) was calculated as the dif- 
fe between the and Ver. 

{. In 89 double determinations a slight training effect is shown by the fact that 
th end-expiratory level is somewhat lower in the second determination. This effect 
o: adaptation is so slight, however, that it does not seem to be of any clinical practical 
importance. Therefore the difference of the double determinations have been used for 
t}e ealeulation of the random error of the method. 

5. The relationships between the different lung volumes and weight, height and 
sifting height have been determined by regression calculations. Of the three measures 
o! body size examined height has proved to be the most favorable when it is raised 
to» a power somewhat smaller than 3. 

6. The boys showed a tendency toward having somewhat higher values than the 
girls but it has not been possible to prove a statistically significant difference. 

7. The ratios, Verc/Vrirc and Vp/Vrrc, and their relationship to age have been 
calculated. 

8. A diagram for predicting the different lung volumes from height measurements is 


given. 


Etude de la respiration chez Venfant. I. Volume pulmonaire chez Venfant de 6 a 14 ans. 


Les diverses composantes du volume pulmonaire ont été étudiées dans un groupe 
de 93 enfants de 6 & 14 ans (50 garcons, 43 filles). Le volume résiduel (FC R) a été mesuré 
par une méthode en circuit fermé, utilisant ’hélium comme gaz témoin. La méthode 
habituelle a été légérement modifiée pour son application a Venfance. La capacité 


! The estimation of the sampling error of the line itself has been made as follows. Let H, 
be a given value for height. A 95 per cent confidence interval for a certain lung volume (= V) 
corresponding to H, can be calculated from the formula 


1 (H,—Ap 
n (S) 


where s is the residual standard deviation; n, the number of cases; and (S), the sum of the 
squares of the H values around their mean. 


19 — 563603 Acta Pediatrica Vol. 45 


292 INGA ENGSTROM et al. 


vitale et ses composantes (capacité inspiratoire et capacité expiratoire — Vz¢ et V -p 
dans le texte) ont été mesurées par la spirométrie en association avec la mesure _‘e 
résiduel (VpcR). Vz a été caleulé par la différence entre V pcr et Un léger ef: +t 
de l’entrainement a pu étre prouvé par une double mesure dans 89 cas; lors de a 
deuxiéme épreuve le taux de fin d’inspiration était un peu plus bas. Cependant, c +t 
effet de ’entrainement est si discret, qu’on peut le négliger dans la pratique des épre :- 
ves courantes. Pour cette raison, on a pu utiliser la différence entre les doubles mesur s 
pour le caleul des erreurs de la méthode. Les rapports entre les divers volumes pi 
monaires d’une part, et le poids, la taille, la taille assise d’autre part, ont été envisag: 
La taille a paru l’élément déterminant, a condition quelle soit portée & un rapport lég 
rement inférieur a puissance 3. Il semblerait que le groupe des garcons montre «: s 
chiffres un peu plus élevés que celui des filles; mais, on n’a pu apporter néanmoins « 
différence statistiquement probante. Les rapports et Vero, ainsi que 
leur comparaison avec lage des sujete ont été étudiés. Un diagramme indique |:s 
différents volumes pulmonaires en fonction de la taille. 


Atmungsstudien bei Kindern. I. Das Lungenvolumen bei gesunden Kindern im Alter 
von 6-14 Jahren. 


Bei 93 Kindern (50 Knaben und 43 Médchen) ist das Verhiltnis des Lungenvolumens 
studiert worden. Die funktionelle Residualluft wurde durch einen geschlossenen Kreis- 
lauf mit Helium als Testgas gemessen. Die Methode wurde auf eine bestimmte Gréssv: 
zum Gebrauch bei Kindern modifiziert. Die Vitalkapazitat und ihre Unterteilungen 
(V;¢ und Vgr) wurden durch Spirometrie in Verbindung mit der Bestimmung von 
Verc bestimmt. Vp wurde aus der Differenz zwischen Vero und Ver berechnet. Bei 
89 Doppelbestimmungen zeigte sich ein leichter Trainingseffekt dadurch, dass der 
Endexspirationsspiegel bei der zweiten Bestimmung etwas tiefer lag. Dieser Adapta- 
tionseffekt ist jedoch so leicht, dass er keine praktische klinische Bedeutung zu haben 
scheint. Deshalb ist die Differenz der Doppelbestimmungen fiir die Errechnung der 
Fehlerbreite der Methode benutzt worden. Das Verhiiltnis zwischen den verschiedenei 
Lungenvolumen und Gewicht, Héhe und Sitzhéhe ist durch regressive Kalkulation 
errechnet worden. Von den drei gepriiften K6rpergréssen hat sich die Hohe als di: 
giinstigste erwiesen, wenn sie zu einer Grésse etwas kleiner als 3 erhoben wird. Dic 
Knaben zeigten eine Tendenz, etwas héhere Werte als die Madchen zu haben, abe: 
es war nicht mdéglich, eine statistisch bedeutsame Differenz nachzuweisen. Das Ver 
haltnis Vpgc/V ppc und und seine Beziehung zum Alter sind berechnet worden. 
Ein Diagramm zur Vorausberechnung der verschiedenen Lungenvolumen aus Héhen 
massen wird gegeben. 


Estudios respiratorios en la infancia. I. Volumen pulmonar de nifios sanos entre 6 y 14 
anos. 


Se estudio la relacién del volumen pulmonar en 93 nifios (50 varones y 43 mujeres) 
de 6 a 14 afios de edad. La capacidad residual funcional se midié en circuito cerrad 
usando el método del helio, dicho método fué ligeramente modificado para poderk 
aplicar a ninos. La capacidad vital y sus modificaciones (V;c y Vgr) se determinaror 
por espirometria efectuandose al mismo tiempo la determinacién del Vrcr. El Vp fur 
calculado como la diferencia entre el Vecr y el Ver. En 89 determinaciones dobles e! 
entrenamiento mostré tener una pequena influencia evidenciada por el hecho de que 
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el xivel expiratorio maximo fué algo mas bajo en la segunda determinacion. Este efecto 
de adaptacién es tan pequefio que no parece tener importancia practica o clinica. La 
di erencia anotada en determinaciones dobles fué utilizada para calcular el error 
ca ual del método. La relacién entre los diferentes voltimenes pulmonares y el peso, la 
es atura y la altura sentado, fué determinada por cdlculo de regresién. Del las tres 
m didas antedichas, la estatura de pié mostr6 ser la mas favorable cuando su expo- 
n ate es algo menor de 3. Los varones mostraron una tendencia hacia valores algo 
m .yores que los de las nifias pero fué imposible probar una diferencia estadisticamente 
si, nificativa. Las relaciones y fueron calculadas asi como su 
re acién con la edad. Se incluye un diagrama que permite, poseyendo la medida 
es atural, predecir diferentes volimenes pulmonares. 
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Stockholm, Sweden 


Experimental Approach to the Pathogenesis of 
Retrolental Fibroplasia 


‘I. The Influence of the Oxygen Concentration on the Oxygen- 
Induced Changes in the Mouse Eye 


by BO E. HELLSTROM 


Introduction 


In animal experiments previously reported (Gyllensten and Hellstrém 
(3, 4, 5)), which dealt with the effect of oxygen exposure on the immature 
1 1ouse eye, concentrated oxygen was used, i.e., a concentration between 98 
and 100 per cent, as analyzed with a Beckman oxygen analyzer. Whereas 
adult animals succumbed in this atmosphere within a few days, newborn 
inice displayed a greater tolerance and could survive for several weeks. A 
high mortality, a slower gain in weight and signs of pulmonary damage 
indicated, however, that the oxygen had toxic effects other than on the 
eves. 

A study of the influence of lower oxygen concentrations seemed indicated 
for many reasons. Firstly it seemed of interest to investigate the oxygen 
effect in concentrations, where the eyes were more selectively affected, to 
rule out, for instance, the influence of general hypoxia through pulmonary 
damage. Secondly it seemed of value to explore the correlation between 
frequency and intensity of the eye changes on the one hand, and the oxygen 
concentration on the other. Such information might determine if, with a 
gradual lowering of the oxygen concentration, the ocular pathology suc- 
cessively decreased or whether a critical level existed, below which the 
oxygen effect suddenly disappeared. Finally it was felt that if, in the animal 
experiments, oxygen concentrations were kept at levels commonly used in 
incubators for premature children, this would increase the practical value 
of the conclusions. 


This study was aided by grants from the Swedish National Medical Research Council. 
The gas mixture was generously supplied by Svenska Aktiebolaget Gasaccumulator (AGA), 
Stockholm-Lidingé, Sweden. 
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Some information was to be gained, however, from studies already _2- 
ported by other investigators. Ashton et al. in experiments with kittens us -d 
four levels of oxygen concentrations: 70-80, 45-55, 35-45 and 25-35 } or 
cent and found complete vasoobliteration in the most sensitive age grou )s 
with 70-80 per cent, severe with 35-55 per cent and doubtful or absent wh 
25-35 per cent. The influence of the different levels of oxygen exposure on 
other retinal structures was not reported, nor was the effect on the va »- 
proliferative stage. 

Michaelson et al. (7), also using the technique with injection of India in <, 
studied the effect of increased oxygen on the development of the reti: 1 
vessels in mice. These experiments suggested that an increase of the oxyg. n 
concentration to as low as 40 per cent inhibited, to some extent, the grow h 
of retinal capillaries during the first few days of life. The normal capilla 
pattern was said to be established within a few days of the return of the 
animal to normal atmospheric conditions. 

Gerschman ef al., also reporting lesions in the eyes of newborn mice 
continuously exposed to oxygen, used concentrations between 65 and 75 


per cent. 

Patz et al. in their original study (8) exposed newborn rats, mice, kitteis 
and puppies to 70-80 per cent oxygen. In more recent reports (9, 10), 
dealing partly with the influence on the retinas of rats and dogs, the oxygen 
exposure included concentrations from 40 to 60 per cent. The data are so 
far only summarized, but it was stated that oxygen concentrations below 
40 per cent had no effect on the retinal vessels. 

The present study was undertaken with the view of investigating the 
influence of different concentrations of oxygen in a more systematic and 
extensive way. It was thought of value to explore the effect of different 
concentrations also for varying durations. As great experience had been 
gained from earlier work with mice, this animal was again used with the 
understanding that the relative immaturity of the eyes of newborn mice, 
as compared with those of premature children, limited the practical con- 
clusions that might be drawn from the employment of this animal. 


Material and Methods 


The same strain of black mice (C 57 BL/6) was used as in previous experiment. 
The feeding and handling of the animals, the types of gas chambers used and the 
method for oxygen analysis were the same as described in other papers (3, 4, 5). The 
oxygen concentration was achieved by mixing oxygen and nitrogen in suitable prc- 
portions. The range of fluctuations in oxygen concentrations was + 2 per cent. Th 
flow through each chamber was 0.5 1 per minute. CO, was not measured. The humidit 
was close to 100 per cent and the temperature ranged between 20 and 25°C. As distir - 
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TABLE 1 


The distribution of 214 surviving animals. 


Number of surviving animals 
Oxygen concen- 
tration (per | 5 days in pe 10 days in 30 days in 
cent) gen, followed by 
10 days in air 

30 10 16 

40 10 1 22 

50 32 15 

60 23 13 

70 16 14 

80 10 14 

101 19 94 


guished from previous experiments with concentrated oxygen the mothers of the 
young mice seemed to tolerate the present lower concentrations well and no inter- 
‘hange was necessary, except for the group exposed to 80 per cent for 30 days. The 
-oncentrations of oxygen used were 30, 40, 50, 60, 70 and 80 per cent. At the beginning 
‘the exposure the animals were not older than 16 hours. The duration of the oxygen 
<posure was either 5 or 30 days and in a small additional group 10 days. Following 
the short exposure of 5 days, the oxygen was replaced by air within a few minutes and 
he animals were allowed to stay there for 10 days before preparation. Subsequent to 
the long exposure for 30 days the animals were immediately killed and prepared. In 
addition to these main series, two groups of animals were studied immediately following 
10 days’ exposure to 40 and 50 per cent oxygen respectively, for reasons mentioned 
below. The histologic technique was in every detail the same as in earlier investigations 
(3, 4). 

Two hundred and fourteen young mice survived the exposure. The distribution of 
these among the different concentrations and duration of oxygen has been tabulated 
(Table 1). No special control groups were arranged, as control animals of different 
ages from the same strain were available from previous experiments. 


Results 


The mortality rate was on the whole considerably lower than in earlier 
experiments with exposure to concentrated oxygen and interchange of the 
mothers and amounted to approximately 25 per cent. It did not seem to 
increase with higher concentrations of oxygen. The general condition of the 
surviving animals seemed to be unimpaired and there was no constant 
trend concerning the gain in weight in relation to the oxygen concentration 


(Table 2). 
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TABLE 2 


Mean weight of animals exposed to different concentrations of oxygen. 


Weight in gram 
Oxygen concen- 
tration (per |5 days in oxygen, 
followed by 10 
days in air 
30 6.0 9.4 
40 4.1 9.4 
50 6.3 9.0 
60 6.1 11.6 
70 5.9 9.3 
80 5.9 6.9 


Short exposure.—A very characteristic pattern of eye change is the result 
of the exposure of newborn mice to concentrated oxygen for 5 days, followed 
by a stay in air for 10 days (3, 4, 5). This includes pathologic changes of 
the vascular system of the eye and of the structure of the retina. The initial 
inhibition of the outgrowth of retinal vessels during the stay in oxygen, is 
followed by a vasoproliferative stage mainly of the vessels in the nerve fibre 
layer. The extensive changes occur chiefly in the posterior part of the retina, 
which is thickened, folded, and where especially the nuclear layers are 
irregular, distorted and intermixed. These irregularities of the retinal 
structure seldom occur without concomitant proliferations of retinal vessels. 
In the anterior part of the retina near the ora serrata capillaries are frequently 
absent, but spindle-shaped cells not forming a capillary lumen are sometimes 
found in the nerve fibre layer. The nuclear and plexiform layers are usually 
regular in this part of the retina. In addition, persisting and probably 
proliferatiye hyaloid vessels are a constant finding together with hemorrhages 
in the primary and secondary vitreous body. 

This type of eye change occurred in all groups, excepting the one expose 
to only 30 per cent oxygen (Fig. 1). The frequency is found in Table : 
From this can be deduced that the incidence is very high with concentrations 
from 50 per cent and above. Below 50 per cent the frequency rapidly de- 
creases, but still at 40 per cent eye changes are not rare. Asymmetric changes 
were common with the lower concentrations, whereas the groups expose:! 
to 60 per cent and above, most frequently showed those of a symmetri: 
bilateral nature. As for the intensity of the ocular pathology, changes co: 
the eyes in the group exposed to 40 per cent were classified as slight t» 
moderate, whereas those in the other group varied between slight an: 


il 
oO! 
T 


PATHOGENESIS OF RETROLENTAL FIBROPLASIA. VI 299 


“ig. 1. Animal exposed to 50 per cent oxygen for 5 days followed by 10 days in air. Proliferating 
vessels in the nerve fibre layer. ( x 420) 


severe. There was no constant trend indicating an increased severity with 
increasing concentration during oxygen exposure above 40 per cent. Thus 
severe changes following a 50 per cent exposure were not infrequent, and 
only slight changes following an 80 per cent exposure could occur. 


TABLE 3 


The frequency of eye abnormalities following a short exposure to different concen- 
trations of oxygen (5 days in oxygen, followed by 10 days in air). 


O Number of ca- 
xygenconcen-| ber of Number of cases 
tration (per with eye abnor- 
animals ae lateral eye 
cent) malities Sas 
abnormalities 
30 10 0 0 
40 10 3 1 
50 32 21 13 
60 23 22 18 
70 16 13 1] 
80 10 10 10 
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Fig. 2. Animal exposed to 50 per cent oxygen for 30 days. Moderately atrophic changes of 
inner plexiform and inner nuclear layers with intermixing of nuclear layers and layer of 
rods and cones. No vessels in the nerve fibre layer. ( x 420) 


It can be concluded from this part of the investigation that the safe limit 
for oxygen concentrations harmless to the mouse eye with short exposures 
probably lies between 30 and 40 per cent. At 40 per cent and above, the risk 
for severe eye changes rapidly increases. 

Long exposure.—The ocular changes following a prolonged continuous 
exposure to concentrated oxygen are characterized by a completely or partly 
inhibited vascularization of the retina. Part of the nutrition of the retina 
seems to have been taken over by proliferating hyaloid vessels, which are 
often found creeping along the surface of the nerve fibre layer and especially 
in the papillary region where they form a vascular membrane. Uncanalized 
clusters of endothelial or mesenchymal cells are not uncommon in the nerve 
fibre layer, and they probably represent failure of attempts at vasculai 
outgrowth. Atrophic changes with irregularities of the layers are frequent, 
especially in the middle sector of the retina. In this area the atrophy mainly 
concerns the inner plexiform, the inner nuclear and outer plexiform layers 
and frequently leads to a fusion of the nuclear layers. In the same part of 
the retina the outer nuclear layer and the layer of rods and cones are often 
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Vig. 3. Animal exposed to 60 per cent oxygen for 30 days. Severely atrophic changes of the 
inner layers of the retina and complete absence of vessels in the nerve fibre layer. ( x 420) 


intermixed. In the peripheral sector, including the ora serrata, there some- 
times occurs a more general atrophy of less intensity which affects all 
retinal layers without distortions. Vitreous hemorrhages are common to- 
gether with delayed disappearance of the primary vitreous body. 

This type of eye pathology occurred in all groups exposed for 30 days, 
with the exception of the one where the oxygen concentration was 30 per 
cent (Figs. 2 and 3). In the latter group the histologic picture of the eyes 
was entirely normal (Fig. 4). The occurrence of oxygen-injured eyes in 
the other groups is found in Table 4. From this is clear that the risk for 
oxygen injury is still fairly low at 40 per cent, but at higher concentrations 
it rapidly increases. With increasing concentrations both eyes are as a rule 
affected. 

As for the intensity of the eye changes mentioned, there was an unequi- 
vocal correlation between the degree of vascular inhibition and the con- 
centration of oxygen. At 40 per cent this effect was rare and slight, at 50 
per cent it was frequent but seldom complete, at 60 and above, it occurred 
in all cases, at 70 it was frequently complete and the deep capillary layer 
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Fig. 4. Animal exposed to 30 per cent oxygen for 30 days. Normal retina. ( x 420) 


between the inner nuclear and outer plexiform layer was always missing. 
At 80 per cent there was a complete absence of vessels both in the superficial 
and deep layer in nearly all cases. 

An obvious inverse relationship existed between the occurrence of hyaloid 
and retinal vessels. The more complete the inhibition of retinal vessels the 


TABLE 4 


The frequency of eye abnormalities following a 30 days’ exposure to different con 
centrations of oxygen. 


Number of ca- 
Oxygenconcen-| 4, Number of cases 
hae Number of ; ses with bi- 
tration (per with eye abnor- 
animals fie lateral eye 
cent) malities 
abnormalities 
30 16 0 0 
40 22 3 1 
50 15 14 10 
60 13 13 13 
70 14 14 12 
80 14 14 13 
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~ 


Fig. 5. Animal exposed to 40 per cent oxygen for 10 days. Notice absence of deep capillary 
net in the retina. Compare with Fig. 6. ( x 420) 


more intense the proliferation of hyaloid vessels. This fact, together with 
the observation of anastomoses between the two systems, gave the impres- 
sion that the hyaloid proliferations are compensatory in nature. This inverse 
relationship was especially conspicuous in cases with unilateral changes and 
even in cases with asymmetric changes of one eye, the hyaloid vessels were 
proliferating only on the side, where the retinal vascular system was in- 
hibited. 

There was a close relationship between the incidence of retinal vascular 
inhibition and atrophic changes. No atrophy was noticed without vascular 
inhibition and no vascular inhibition without atrophy. On the other hand, 
in spite of the more advanced inhibition at higher concentrations, there 
was no obvious increased intensity in the atrophic changes with higher 
concentrations. 

A feature not noticed with continuous exposure to concentrated oxygen 
was the occasional occurrence of localized vascular proliferations in the 
nerve fibre layer as seen in a few of the cases at these lower concentrations, 
where the inhibition of retinal vascularization was not complete. Ana- 
stomoses between the creeping proliferative hyaloid vessels and vessels in 
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ay 


Fig. 6. Control animal, 10 days old. Normally vascularized retina. ( x 420) 


the nerve fibre layer were not infrequent, and these were sometimes difficul| 
to distinguish from true budding of retinal vessels. On the whole, however 


inhibition and probably obliteration of retinal vessels are the dominating 
features in contrast to the conspicuous and extensive hyperplasia of the 


retinal vessels during the stay in air, following short oxygen exposures. 
In some additional experiments 19 newborn animals were exposed to 
40-50 per cent for 10 days without subsequent stay in air. There was : 


partial or complete inhibition of superficial vessels in the nerve fibre layer 


in about half of the cases, whereas deep capillaries were completely inhibite« 
in all cases (Figs. 5 and 6). This initial inhibition is overcome in most case 
during the more prolonged 30 days’ exposure with a continuous 40 per cen 
oxygen, whereas it persists in most cases of continued exposure to 50 pe 
cent. Other information gained from these additional experiments was th: 
fact that no atrophy had developed up to 10 days, which consequent 
takes a longer time to develop. Partly for this reason it seems logical t: 
assume that the vascular damage is primary and the atrophic changes ar 
secondary. Also in a few of these cases localized hyperplastic changes o 
vessels in the nerve fibre layer were occasionally seen (Fig. 7). 
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Fiz. 7. Animal exposed to 40 per cent oxygen for 10 days. Localized proliferative changes 
of retinal vessels in the nerve fibre layer. ( x 420) 


Discussion 


The present experiments represent an attempt to investigate the correla- 
tion between the oxygen concentration and the oxygen-induced changes of 
the eyes in newborn mice. 

For a relatively short exposure followed by a subsequent stay in air, 
this mode of treatment induces retinal changes dominated by vasoprolifera- 
tion. This effect is produced sometimes already with a 40 per cent concentra- 
tion. The incidence then rapidly increases with higher concentrations, 
while on the other hand the intensity of the changes is not closely dependent 
on the oxygen concentration. 

Continuous exposure to oxygen causes a partial or complete inhibition 
of retinal vascularization and constriction and probably obliteration of the 
vessels that develop. This mechanism initially affects at least the deep 
capillary net in all cases exposed to 40 per cent or above. A prolonged ex- 
posure reveals that the effect at 40 per cent is in most cases only temporary. 
From 50 per cent and above, the vascular inhibition seems to be permanent 
at a frequency following the oxygen concentration. This effect is accompanied 
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by atrophic changes of the retina, and it seems probable to assume thi t 
lessened nutrition and oxygenation due to the impaired circulation aie 
the cause. The fact that the severity of atrophy does not follow the increasing 
vascular inhibition at higher oxygen concentrations, can partly be due t» 
the increased oxygenation of the blood that might compensate the impaire | 
blood supply. The localization of the atrophies to the inner layers of tle 
retina can be explained by the probability that the outer layers are part! y 
supplied by choroid vessels. The atrophic changes are most intense in the 
middle sector, possibly due to the fact that this area is remote from the 
extraretinal blood supply, as suggested by Gerschman et al. 

The greater sensitivity of the deep capillary net to oxygen effect has nct 
been noticed before and it includes also the perpendicular anastomoses froi. 
the superficial capillary net. According to Michaelson (6) and others the 
deep plexus is more associated with the venous part of the circulation an:l 
drains into the venules. 

Although the vascular changes with continuous exposure are dominate: 
by inhibition of retinal vessels, localized proliferative changes were occasio1i- 
ally noticed in the nerve fibre layer as proliferating endothelial nodules or 
occasionally as actual capillary tufts. This is in accordance with the results 
presented by Patz et al. (8, 9, 10). 

The results of the present study are not in agreement with the findings 
published by Michaelson et al. (7). Their material, however, was small and 
the structure of the retina was not studied. The value of using an injection 
technique exclusively in studying these problem seems to be limited. 

The results are in good concordance with those reported by Ashton et a’. 
concerning the vasoobliterative effect in kittens, which was found to be 
severe already with 35-55 per cent. 

The practical application of the results of the present study to the problem 
of preventing retrolental fibroplasia is limited mainly by two factors. The 
first concerns the entirely different outcome of the disease in man and 
animals. In man the severe end-result is a retrolental membrane formation, 
in mice atrophic changes dominate. The second limitation lies in the dif- 
ferent maturity of retinal vascularization. The premature human retina is 
far more mature in this respect, than that of a newborn mouse. This does 
not exclude, however, that the margin between an innocent and a highly 
injurious concentration is as narrow as in the mouse, although possibly o1 
a higher level. 

This view obtains additional, and more direct support in the preliminary 
report of the co-operative group for the study of retrolental fibroplasi: . 
In this report the average concentration of oxygen to which the infants 
were exposed during the first nine days was 53 per cent in those case; 
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developing either active or cicatricial retrolental fibroplasia, whereas the 
average concentration for those infants whose eyes were normal was 47 per 
cent, suggesting a critical level, beyond which the risk rises rapidly. 


Summary 


i) The influence of the oxygen concentration on the oxygen-induced changes of 
the eyes was studied in 214 newborn mice. 

») A concentration of 30 per cent did not cause any histologically detectable changes. 
A: 40 per cent an injury of the eyes could be demonstrated in relatively few cases. 
This occurred tollowing both short and long exposures, covering both vasoobliterative 
ard vasoproiiierative phase of the oxygen effect. In addition an initial delay in the 
fo ‘mation of the deep capillary net of the retina was to be found in all cases. 

3) From 50 per cent and above, the incidence of eye injury rapidly increases, and 
the margin of safety thus seems to be narrow. 

4) The significance of these findings with regard to retrolental fibroplasia in prema- 


ture infants is discussed. 


Contribution expérimentale a la pathogénie de la fibroplasie rétrolentale. VI. Influence 
de la concentration @oxygéne sur les modifications provoquées par Voxygéene sur Veil de 


la souris. 


L’influence de la concentration d’oxygéne sur les modifications provoquées par 
loxygeéne sur l’oeil a été étudiée sur 214 souris venant de naitre. Une concentration 
de 30 % ne provoque aucune modification histologique décelable. A 40 %, une atteinte 
oculaire est démontrable dans quelques cas seulement. Cette modification suit aussi 
bien les séjours longs ou courts en atmosphére oxygénée, l’effet néfaste étant aussi 
bien une vasooblitération qu’une vasoprolifération. En outre, un retard dans l’appa- 
rition du réseau capillaire profond de la rétine est observé dans tous les cas. A un 
taux égal ou supérieur a 50 %, la fréquence de l’atteinte oculaire s’accroit rapidement, 
et la marge de sécurité semble bien mince lorsqu’on atteint ces chiffres. La signification 
de ces résultats par rapport a la fibroplasie rétrolentale du prématuré est discutée. 


Lxperimenteller Beitrag zur Pathogenese der retrolentalen Fibroplasie. VI. Der Einfluss 
der Sauerstoffkonzentration auf die sauerstoffbedingten Verdinderungen beim Mduseauge. 


An 214 neugeborenen Miausen ist der Einfluss der Sauerstoffkonzentration auf die 
sauerstoffbedingten Verainderungen des Auges untersucht worden. Eine Konzentration ’ 
von 30% fiihrte keinerlei histologisch nachweisbare Verainderungen herbei. Bei 40 % 
konnte bei relativ wenigen Fallen ein Augenschaden demonstriert werden. Dieser lag 
sowohl nach kurzer wie langer Einwirkung vor und es wurde die vasoobliterative wie 
auch vasoproliferative Phase des Sauerstoffeffektes erfasst. In allen Fallen wurde 
zusatzlich eine initiale Verz6gerung der Formation des tiefen Kapillarnetzes der Retina 
gefunden. Von 50% und dariiber nimmt das Vorkommen von Augenschaden rapide 
zit und die Spanne der Sicherheit scheint eng zu sein. Die Bedeutung dieser Befunde 
im Hinblick auf die retrolentale Fibroplasie Friihgeborener wird diskutiert. 


20 — 563603 Acta Pediatrica Vol. 45 
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Intento experimental de aclarar la patogénesis de la fibroplasia retrolental. VI. Influen: ia 
de la concentracién sobre los cambios producidos por O, en los ojos de rata. 


Se estudié la influencia de la concentracién sobre los cambios producidos por o <i- 
geno en los ojos de 214 ratas recién nacidas. Una concentracion del 30 % no prove cé 
cambios detectables. Al 40% se demostré dafio en relativamente pocos casos, 0: i1- 
rriendo estros a continuacién de exposiciones breves o prolongadas e incluyendo am} as 
fases del efecto nocivo del O,, la vasoobliterativa y la vasoproliferativa. En todos »s 
casos se encontré un retardo en la formacién de la red capilar profunda de la reti: a. 
Al llegar a concentraciones de 50 % o superiores, la incidencia de dano ocular aume: ‘6 
rapidamente disminuyendo en consecuencia el margen de seguridad. Se discute la 
significacién de estos hallazgos en relacién con la fibroplasia retrolental de los p 


maturos. 


References 


1. Asuton, N., Warp, B. and SERPELL, G.: Effect of oxygen on developing retinal vessels witl 
particular reference to the problem of retrolental fibroplasia. Brit. J. Ophth., 38: 397, 1954. 
2. GERSCHMAN, REBECA, NapiG, P. W., SNELL, A. C. and NYE, 8S. W.: Effect of high oxygen concen- 
trations on eyes of newborn mice. Am. J. Physiol., 179: 115, 1954. 
3. GYLLENSTEN, L. J. and HeLtstR6M, B. E.: Experimental approach to the pathogenesis of retrolenial 
fibroplasia: I. Changes of the eye induced by exposure of newborn mice to concentrated 
oxygen. Acta pediat., 43, Suppl. 100: 131, 1954. 
Experimental approach to the pathogenesis of retrolental fibroplasia: II. The influence of 
the developmental maturity on oxygen-induced changes in the mouse eye. Am. J. Ophth., 39: 
475, 1955. 
5. Experimental approach to the pathogenesis of retrolental fibroplasia: IV. The effects of 
gradual and of rapid transfer from concentrated oxygen to normal air on the oxygen-induced 
changes of the eyes in young mice. Am. J. Ophth., in the press, 1955. 
6. MicHaEtson, I. C.: Retinal Circulation in Man and Animals. Charles C. Thomas Publisher, Spring- 
field, Ill., 1954. 
7. Micwaetson, I. C., Herz, N., LEwkowirz, E. and Krertesz, D. I.: Effect of increased oxygen on 
the development of the retinal vessels. An experimental study. Brit. J. Ophth., 38: 577, 1954. 
8. Patz, A., EastHAM, ANN, Hicernspotruam, D. H. and Kieu, Tu.: Oxygen studies in retrolental 
fibroplasia: II. The production of the microscopic changes of retrolental fibroplasia in experi- 
mental animals. Am. J. Ophth., 36: 1511, 1953. 
9. Parz, A.; Oxygen studies in retrolental fibroplasia: IV. Clinical and experimental observations. 
Am. J. Ophth., 38: 291, 1954. 
10. Experimental studies. In Symposium: Retrolental fibroplasia. 7’r. Am. Acad. Ophth., 59: 25, 1955. 
11. Symposium: Retrolental fibroplasia (retinopathy of prematurity). Etiology of retrolental fibroplasia 
and preliminary report of cooperative study of retrolental fibroplasia. Tr. Am. Acad. Ophth., 
59: 15, 1955. 


Received Dec. 30, 1955 Pediatrie Clinic 
Karolinska Sjukhuset 
Stockholm, Sweden 


| 


\ 
di.eé 
nem 

plile 
the ] 
disp! 
cells 
If tl 
surv 
and 
com 

fami 
data 
gatic 
men 
olog 
dren 

by 


grap 


pare 
estal 
TI 


vith 


Acta Pediatrica 45: 309—310. May 1956 


nfantile Genetic Agranulocytosis (Agranulocytosis infantilis 
hereditaria) 


A New Recessive Lethal Disease in Man 


by ROLF KOSTMANN 


Summary of Supplement 105. 


\ new disease of infancy is reported. It has been concluded that this 
disease constitutes a clinical as well as a genetical entity, and it has been 
nimed infantile genetic agranulocytosis. 

[he main characteristics of this disease are as follows. The onset occurs 
during early infancy with fever and skin infections manifested as boils and 
pllegmons. There is a complete or almost complete lack of granulocytes in 
the peripheral blood. The preparations from bone marrow biopsy or autopsy 
display a marked retardation or block in the maturation of the myelopoietic 
cells. Without treatment, the disease runs a short course with lethal outcome. 
If the infections are treated with antibiotics, the affected children may 
survive for several months or even years. However, the agranulocytosis 
aud the pathologic changes of the bone marrow remain, and the lethal out- 
come can only be postponed. 

Fourteen children (boys and girls) with this disease, belonging to nine 
families, are described. For six of them detailed clinical and histological - 
data are reported. The remainder had died before the start of this investi- 
gation, and only catamnestic data were available. Two of the six children 
mentioned above displayed only a temporary agranulocytosis, but the path- 
ological changes of the bone marrow resembled those of the other four chil- 
dren. 

Most of the affected children could be referred to a common pedigree 
by objective genealogic methods. All of them belonged to the same geo- 
graphical isolate inasmuch as the children were either born there or both 
parents had ancestors there. Close consanguinity between the parents was 
established in five of the nine families. 

The genetical analysis supports the conclusion that this disease primarily 
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is caused by a single recessive autosomal gene difference (a simple recessi ° 


mutation). 

The geographical isolate which was surveyed had a population of 92 
in 1950. The incidence of infantile genetic agranulocytosis among newbo1 
was estimated at 1 in 674 or 0.0015) This should correspond to a gene f 
quency of approximately 4 per cent and heterozygote frequency of appro 
mately 8 per cent. These latter two estimates, however, are somewhat u 
certain due to a small effective population size. 


1S 


Pathogenetically, infantile genetic agranulocytosis is probably caused hy 


primary changes in the function of the bone marrow. Certain results 


of 


experiments with in vitro cultures of bone marrow cells seem to indicate 


a primary effect of the mutated gene on certain metabolic pathways, possib 
of the amino acids. 


y 


of he 
Gast1 
SCOP) 
and ] 
the 1 
Was 
Non 


Osler 


Pette 
liu 


A} 
deser 


5 

i- 

5 
l- 

RI 
| 

to tl 

(c le 

fo t 

bi in 

O: g 

A:10 

w iic 

a bu 

re 

coliti 

treat 

peria 

of pe 

colla, 

disea 

G. E 

ha 

No 


Acta Pediatrica 45: 311—319. May 1956 


PROCEEDINGS OF PEDIATRIC SOCIETIES 


Section of Pediatrics and School Hygiene of the Swedish 
Medical Society 


Meeting, October 14, 1955 


R Lagercrantz: Collagen diseases and ulcerative colitis. 


\ccording to a recent theory, ulcerative colitis is supposed to show similarities 
to the collagen diseases. This would imply a different attitude toward operation 
(c lectomy) which is now being recommended in certain severe cases. As support 
fo this theory it is mentioned that, in cases of ulcerative colitis, the basal mem- 
b: ine of the intestinal mucosa has shown similar changes as in the collagen diseases. 
O. greater significance is the finding of periarteritis nodosa in the colon and other 
or sans which has recently been reported also by Swedish authors (Ihre, Ivemark). 
A:nong a material of 160 cases of ulcrative colitis in children, there were three cases 
wiich showed more or less characteristic signs of general collagen disease such as 
a butterfly rash on the face, but LE cells could not be demonstrated. The occur- 
reice of arthralgias, a high gamma globulin and erythema nodosum with ulcerative 
colitis speaks for a hypersensitivity reaction as do the good results obtained with 
treatment with ACTH and cortisone. However, it was not possible to show signs of 
periarteritis nodosa or another collagen disease at operation in six cases or at necropsy 
of patients who died. Ulcerative colitis can thus occur as one symptom of a general 
collagen disease, but most of the cases of ulcerative colitis show no signs of such a 


disease. 


¢. Ehrenborg: Five-year-old boy with telengiactatic skin changes of the face, left 
hand and legs. 

Nosebleeds during the first years of life. Since the age of two years repeated attacks 
of hematemesis and melena, on several occasions hemoglobin fell to 30 per cent. 
Gastro-intestinal series shows rough mucosal pattern with thick mucosal folds. Gastro- 
scopy revealed the bleeding source. Teleangiactatic changes were seen in the antrum 
and pyloric canal with a sharply demarcated boundary between the pathological and 
the normal mucosa. Because of the severe blood losses, a Bilroth I gastric resection 
was performed. At examination nine months postoperatively, he is in good condition. 
No more hemorrhages have occurred. Pathological examination verfied the diagnosis: 
Osler’s Disease with teleangiactasias in the stomach. 


Petter Karlberg, Ruth B. Cherry, Florencio E. Escardé, John Lind and Carl Wege- 
lius: Method for the study of the respiration in newborns. 


A method to study the respiration in newborns during the first minutes of life is 
described. The volumes of the newborn’s earliest breaths are registered simultaneously 
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with the related intraesophageal pressure changes and at the same time the aerati in 
of the lungs and the respiratory movements are followed by ciné roentgen. For regist: r- 
ing the volumes, a mask is placed over the infant’s nose and mouth. This mask is 
connected by a 35 mm diameter tube to a 60-liter glass bottle where pressure chan; es 
caused by the infant’s respirations are picked up by an electromanometer. The int a- 
esophageal pressure changes are recorded by a second electromanometer. A 1 m a- 
diameter polyethylene catheter is introduced through the mouth so that its tip is 
between the upper and middle thirds of the esophagus. For the ciné roentgen a Phil 5s 
image amplifier, which takes up to 50 pictures per second, is used. After amplificati: n, 
the signals from the two electromanometers are registered on a 4-channel dire t- 
writing recorder (Elema’s mingograph). Small spikes on the fourth channel indic: te 
each roentgen exposure. 

The different apparatus can be applied to the infant within a few seconds imme. ji- 
ately after delivery before the cord is cut, so that the earliest breath can be record: d. 

A preliminary study on nine newborns has been done, showing that this combin :d 
technic can be used. It was demonstrated that the compliance of the lungs is very |: w 
during the first breath, but that the values found later on during the neonatal period 
are attained within 5-10 minutes. 


H. O. Mossberg: Comparison between the socio-medical conditions of patients ad- 
mitted to Samariten Children’s Hospital in the years 1943-44 and 1953-54. 


This investigation is intended to find out in what measure the changed working and 
living conditions have affected the population of a children’s hospital. To this effect 
a series of 1500 patients from 1943-44 is compared with a group of 1004 patients from 
a period ten years later. The analysis shows that acute medical diseases, purely social 
conditions, cases for investigation, problems of child rearing and nervous symptoms 
increased as indication for admission, while feeding problems, prematurity, and tuber- 
culosis have decreased during these ten years. The decline of feeding problems is ex- 
plained by the prophylactic activities of the infant welfare centers; the drop of tuberci- 
losis eases, however, reflects a real decline of tuberculosis. There were somewhat fewer 
unmarried mothers during the later period, while the number of divorced and remar- 
ried ones had increased significantly. The large number of mothers who work outside 
the home is also striking. Concurrently a marked increase has taken place in the number 
of children cared for in day nurseries. The number of so called “key children’’, i 
children who have the key to the home and take care of themselves at home while 
the mother is working, has likewise increased markedly. The living standards have 
clearly improved; in 1943-44 one room was the most usual dwelling while two and three 
rooms were most common in 1953-54. Demands have apparently also increased sinve 
most families think that their apartments are unsatisfactory in spite of these improv»- 
ments. This examination has shown how changed social conditions affect the popul- 
tion of a children’s hospital. 


R. Berfenstam and B. Bille: Why do mothers stop nursing ? 


The investigation is based on an interview of mothers in which it was tried to elic t 
the factors which imperil nursing. It becomes evident that the greatest risks and mo ‘t 
of the factors threatening breast feeding are found during the first few weeks, especial y 
at the time of arrival at home from the hospital, and in the second and third mont! s 
of the baby’s life. Judging from the preliminary results, about one half of the mothe 's 
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can, nevertheless, nurse until three months without permanent supplement. A smaller 
group had to stop nursing earlier because of illness of the mother or the child, and 
in an about equally large group the cause can be found in the social milieu. In many 
cases there is a lack of information about the manner of increasing the amount of 
breast milk when it temporarily decreases somewhat. Discussion with the obstetrician 
is suggested to provide more intense counselling in the maternity hospital. The mothers 
should also be helped by the infant welfare centers during the first days after leaving 
th hospital. 


Discussion.—C. Gyllenswdard points out that in the 1945 population study (arrange- 
m nts for maternity care) great weight was attached to supervision of the infants in 
tl > newborn nursery. The obstetricians are now generally quite favorably disposed 
toward this problem. The rooming-in system has been tried in a private maternity 
h me but did not work out well there—G. v. Sydow notes that it would often be 
d-sirable to have the mothers stay longer in the maternity hospital where a unique 
0; portunity exists to work for good baby care and child rearing—first and foremost 
for breast feeding. At that time the mothers, especially the primipara mothers, feel 
a zreat need for advice. This opportunity is not always used to the fullest extent. 
I: the maternity hospital, the mothers should not only learn how to nurse but also 
how to take care of the child; they should also have the chance to get answers to 
questions concerning the child’s behavior and care.— B. Séderling: Nursery care has 
a_ways been a problem for preventive child care. The basis of good nursing and of the 
n other’s contact with her child is laid in the postnatal period, particularly in case 
o! the first child. As long as every normal woman is to be admitted to a hospital to 
deliver her child, big obstetrical departments will be needed. In these the baby care 
w ll be submerged among the ordinary acute obstetrical problems. A rooming-in system 
would therefore be desirable, but our newborn nurseries must then be built with smaller 
units. — U. Nordwall: In Stockholm’s Breast Milk Bank we have felt the decrease in 
nursing. In 1944, 16,000 liters of milk were sent in by 600 mothers, while in 1954 
an equal number of mothers brought only 9000 liters. The number of mothers supplying 
us appears to be constant, consequently the propaganda seems to be effective. It is 
the mothers’ perseverance to deliver milk to the bank which is decreasing. This may 
be connected with the generally decreased interest in breast feeding. It is also possible 
that the decreased delivery of breast milk is connected with the improved economic 
conditions which lessen the interest for an additional income.—K. Kaijser: In the 
maternity departments the babies are kept far away from the mothers, and the contact 
between mother and child becomes short and superficial. Hence the interest in breast 
feeding is low. A rooming- in system is therefore proposed. Many mothers are disturbed. 
by this. The room in which the baby is kept should be next to the mother’s room. 
When she then begins to stay up out of bed she herself should be able to take care of 
her child. When a new maternity unit is to be built, the consulting pediatrician should 
therefore try to participate in the planning so that mother and child come into closer 
contact with each other, though the child does not stay in the mother’s room. 


Phenylpyruvic Oligophrenia (Folling’s Disease). 

M. d’ Avignon: Clinical Aspects.—Three cases of this disease are described. The 
first two are siblings, a four-year-old girl and a three-year-old boy. No hereditary 
history regarding nervous or mental disease or mental deficiency. When the children 
were about five months old, the mother noted that their development was retarded. At 
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the age of 7-8 months, both developed convulsions which periodically were very fr:- 
quent. The marked mental retardation became more prominent with increasing ag» 
On examination we see two severely retarded children. They do not recognize peop 

not even their own mother. They have absolutely no ability to concentrate, cann )t 
even play, but use toys only to beat or scratch on or to put into the mouth. They 
appear not to notice the persons in their environment. They bump against others »r 
each other or against a table or a wall. The third patient is a four-year-old boy. Thee 
is an aunt who is somewhat retarded, especially in regard to speech. The boy hs 
two healthy siblings of 5 and 10 years. The mother noted his retarded developme:t 
quite early. She sought medical advice several times, the first time already at the ave 
or one year. It is not possible to establish any contact with the child during examin :- 
tion. He looks past the observer and never meets the latter’s eyes. He does not noti: ¢ 
persons or toys, beats his hands against things or beats the object monotonous ' y 
against the floor in a sterotyped fashion for hours. He cannot talk at all and seems 0 
live in a completely separated world without contact with his surroundings and appears 
severely retarded. Both boys are blond with light blue eyes, the girl has bright red 
hair and amber eyes. All three children exude a special odor which reminds one «f 
a stable or rat urine. Gerhard’s ferric chloride test gave a green urine. The clinical picture 
of the illnes was then described in greater detail. Marked EEG changes are seen. The 
patients were put on a phenylalanine-free diet for two months and the ferric chlorice 
test of the urine became negative and the patients’ odor disappeared completely. 


Accroding to previously described cases, an improvement should have been observe: 
with this diet. This did not occur in our cases. The patients became possibly livelier, 
but their behavior remained about the same as it was on a normal diet. The EE‘; 
changes improved somewhat. 


Carl A. Larson: Genetic Aspects.—Examination of 6097 mental defectives institu- 
tionalized within the South Swedish region of Gétaland revealed that 29, or 0.5 °%,, 
had phenylketonuria. Out of 4825 defectives born in Goétaland, 28, or 0.6 %, had the 
anomaly, including 3410 uneducable individuals with phenylketonuria in 26 cases, 
or 0.8 %. First-cousin matings among the parents of individuals with phenylketonuri: 
were observed in 12.5%. The incidence of carriers of the recessive gene of pheny!- 
ketonuria was estimated to be 1% of the total population of Gétaland. Twenty-four 
female carriers, mothers of institutionalized defectives, had an average of 4.5 children. 


J. Holmberg, E. Jacobsson and N. Malmberg: Some viewpoints about the compo 
sition of milk for infants. 


J. Holmberg, E. Jacobsson and N. Malmberg: Clinical experiences with a new in- 
fant-adapted milk product. 


A new milk preparation with the name Milkotal is described. On that occasion th: 
need for the addition of vitamins C and D to milk preparations is also discussed. 


Discusston.—A. Wallgren: Doubted the need for such preparations. Recommende 
continued use of the usual half milk—half barley water mixtures prepared by the mothe 
in the home with regular milk or, if this was not available, regular dried milk. Criticize: 
the addition of vitamin D to Milkotal; this will be a risk either for overdosage, if th: 
child concurrently gets the customary vitamin D supplement, or for too low a dos: 
when the Milkotal feedings are replaced by other food and Vitamin D is forgotten. — 
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h}. Hamne: Opposes the assertion that a breast fed infant requires some vitamin C 
addition. Vitamin C is concentrated in the breast milk of nursing mothers and is here 
avout five times higher than in her serum. Unless the mother has a very marked vita- 
nin-C deficiency, such a deficiency can therefore not occur in the infant. With the aim 
© making Milkotal better adapted to its purpose and more like breast milk, vitamin D 
has also been added to the product. This would mean that no vitamin D supplement 


<iould be necessary with this preparation. 


(. Engleson: Congenital diabetes mellitus. 


Description of a 3-year-old boy who had diabetes mellitus during the newborn 
; criod. He was treated for 3 months with insulin and then was completely healthy. 
“he author has reviewed all the cases described in the literature and tried to divide 
i 1em into groups. He was especially interested in a group of 6 or 7 cases with neonatal 
ciabetes, which, like his case, were cured completely. The patient has no hereditary 
history for diabetes. He was delivered three weeks after term by outlet forceps because 
.* asphyxia. He showed definite signs of postmaturity. On the 6th day of life, glyco- 
was detected. Blood sugar 720 mg %. No ketosis. Maximum glycosuria 13%. 
|.egal pos. on the 18th day of life. The patient received 200 to 300 g breast milk, 
plenty of fluid and electrolytes, 4 I.U. of insulin were started on the 19th day. The 
L.etonuria disappeared promptly. The blood sugar fell slowly to about 250 to 300 mg %. 

fter 1 month’s therapy, the blood sugar was normal, the glycosuria gone. After 1 4 
ionths, a short attempt was made to stop the insulin but the blood sugar level rose 
and the urine again contained reducing substances. The same dose was restarted. 

Ithogether 3 months’ treatment which could then be stopped definitely. The patient 
ias since been healthy. 


Discusston.—P. Zetterqvist describes a similar case. A full-term girl with a birth 
veight of 2020 g, thin, listless with poor sucking power. Glycosuria up to 7.8%, 
hyperglycemia up to 560 mg % but no acetonuria were noted at 11 days of age. Insulin 
was started at 14 days; optimal clinical effect was attained with 8 IU daily. Continued 
to develop normally with good general condition; decreasing insulin requirement so 
ihat it could be discontinued completely at the age of 64 months. At 8 months of 
age she is healthy and examination is not remarkable.—A. Wallgren: Should this 
be called diabetes mellitus? There is no acidosis. Is this not more likely a transitory 
hyperglycemia with glycosuria, possibly precipitated by a temporary hormonal im- 
balance in connection with the change from intra- to extra uterine existence. 


B. Broman: The preliminary results of treatment in hemolytic disease of the new- 
born. 


The material of Rh pos. infants of Rh neg. or Rh-immunized mothers seen during 
the last years at Karolinska Sjukhuset consisted of 308 cases with 9 deaths (3%) 
during the neonatal period. During the last two years 197 such infants were admitted; 
2 of them died (1 %). The result of treatment is compared with the reports from other 
countries. The need for centralization of the care of erythroblastotic infants is emphasi- 
zed. Every center should take care of at least about fifty Rh-immunized women yearly 
so that satisfactory experience can be maintained. 


Discusston.—B. Vahlquist: The results reported by Broman are excellent and 
valuable. Centralization in the larger university centers should certainly be continued. 
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A treatment center might possibly also be needed in the northern part of the country . 
—F. Karlstrém: 25 cases of hemolytic disease of the newborn have been treated « 
the children’s department in Karlstad. Two of these 25 cases have died; in one tl 
mother had suffered from a severe toxemia of pregnancy and the baby was debilitate | 
at birth (1440 g). In the other case, the child died during an attempted exchange tran: - 
fusion. Necropsy in this case revealed atrophy of the adrenal cortex with absence « 
lipids. Beside these, 5 Rh-immunized mothers were sent to Stockholm to be delivere 
there. One of these infants died during parturition. In one case exchange transfusio 
was performed and the other three did well without exchange transfusion. — B. Sieveri : 
[n a fairly large maternity unit in northern Sweden, mothers often are admitted withou 
having been Rh-typed. Grouping cannot be finished before delivery, and the repo 
about a possible immunization arrives too late. It would therefore be desirable to hav: 
such a center also in northern Sweden. 


B. Séderling: Traumatic brain damage as etiology of certain reading and writin; 
difficulties. 


A seven-year-old girl is described who showed marked reading and writing difficulties 
following moderate trauma to the left frontal region of the skull. There was no radiolo 
gical evidence of skull fracture and no disturbance in her general condition or the abilit) 
to speak. She reads upside-down writing, writes mirror writing with ther left hand an: 
is generally disoriented. In the sandbox she excutes the most chaotic construction: 
of upside-down objects and animals. The EEG is moderately pathological with slow 
activity, but no focal signs. The patient recuperated completely within several months. 


Discussion.—B. Hallgren: These symptoms agree well with the parietal lobe synd 
rome of Gerstmann which occurs after damage, e.g. hemorrhage, in the dominan( 
parietal lobe. In this syndrome there is a disturbance of orientation in space whic! 
was also present in this case. The main signs are right—left confusion, finger agnosia, 
ianbility to calculate, and agraphia. Variable additional symptoms often appear 
consisting mainly of different derangements in the symbol functions including inabilit, 
to comprehend speech, to recognize colors or to name them, constructive apraxia and 
hemianopsia. 


N. O. Eriksson: Obstructive uropathy in children. 


Urinary tract obstructions can, by infection or by increasing the pressure in the 
renal pelvis, cause changes in renal function. All hydronephroses must be considered 
to be of mechanical origin until proven otherwise. The aim should be an early diagnosis 
in order to save as much as possible of the renal parenchyma. The history of the patient 
is of little help: except for the urinary tract infections, the majority of unilateral hy- 
dronephroses are completely asymptomatic. Palpable tumors occur occasionally; pain 
is quite unusual but does occur as a typical symptom of hydronephrosis caused by 
obstruction at the uretero-pelvic junction by an anomalous vessel. The urine in these 
hydronephroses is often sterile. In bilateral hydronephrosis, the main symptom is often 
a general malaise with gastro-intestinal symptoms such as dyspepsia. This general 
disturbance diverts the attention from the urinary tract and delays diagnosis. The 
non-protein nitrogen is often normal and this contributes to a false diagnosis. Tubular 
function is affected first in an obstruction, and this results in decreased concentrating 
ability and a tendency to acidosis. The NPN rises only when the patient is dehydrated. 
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ilateral hydronephroses are usually found with infra-bladder obstructions, e.g. con- 
genital valves. Difficulties of urination are almost always absent in these cases. The 
mplete obstructions cause death in utero or very soon after delivery. Recurrent 
vrinary tract infections should, in children of all ages but especially in infants, give 
se to suspicion of congenital obstruction. Intravenous urography, urethrocystography 
id eystourethroscopy are recommended for the establishment of a diagnosis since 
‘ey quickly show the degree and location of the obstruction. The surgical treatment 

all types of hydronephrosis should preserve the organs to the greatest extent possible. 

he choice of operative method is individualized and should take place during the 
(eration. Complete restoration of function cannot always be expected after operation. 
‘ hat which was destroyed preoperatively cannot be replaced and one must sometimes 

» content to arrest an otherwise progressive destruction of the kidneys. A summary 
‘i 12 operated cases of congenital urethral valves was demonstrated. 


Discussion.—L. Garby and H. Ulfendahl: Conventional methods of estimating kidney 
inction, based upon chemical analysis of blood and urinary components during various 
nposed conditions, are valid only if the assumption of complete impermeability of 
he mucosa of the lower urinary tract is made. Consequently, deviations from normal 
xcretory behaviour cannot, in the general case, be ascribed to altered kidney function. 
t has been shown (Garby and Ulfendahl, Acta Physiol. Scand., in press), that significant 
hanges of the concentration of Na*,Cl” and H* in the urine occur during passage through 
he ureters in rabbits. The direction of transmucosal transport is roughly determined 
»y the concentration gradient across the mucosal barrier. Anatomical and physiological 
onsiderations make it reasonable to assume that, in patients with obstructive uropathy 
and hydroureters, these effects are larger than during normal conditions. As a conse- 
juence, the following pathophysiological characteristics may be expected in these cases: 
‘elative isostenuria and polyuria, increased bicarbonate excretion, diminished excre- 
ion of hydrogen ions, metabolic acidosis and a subnormal response to Pitressin in- 
ection. These features are almost identical with those actually found in cases of 
»bstructive uropathy, a fact which strongly supports the hypothesis advanced. Con- 
clusive evidence, and an evaluation of accompanying renal dysfunction, should be 
»btained by comparing bladder urine:pelvic urine concentration ratios in cases of 
obstructive uropathy with the same ratios in normal subjects. Of course, arguments 
from data comparing the bladder urine and pyelostomy urine from the same patient 
are valid only if it is assumed that the two kidneys perform identically. 


L. Philipson and E. Tveteras: The occurrence of C-reactive proteins in the neonatal 
period. 


C-reactive protein is a protein substance which appears in the serum during the 
acute infectious diseases and during certain degenerative conditions. It seems to be 
either a rapid gamma globulin or a slow beta globulin. A comparison between the 
determinations of C-reactive protein by the capsule swelling method of Léfstrém and 
the precipitation thest of McCarty gave essentially corresponding results. The acute 
phase protein does not appear to pass the placental barrier if the mother’s titer is of 
medium height. In older children, the C-reactive protein behaves essentially as in 
adults. Our experiences indicate that smaller children have the ability to form such 


a protein. 
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Discusston.—P. Hedlund: Philipson has noted that the precipitation test gave 
higher frequency of positive results when the C-reactive protein content was low 
Fifty-two of 376 sera gave different results with Léfstrém’s capsule swelling metho 
and the precipitation test, 47 gave a positive reaction with L6fstrém’s method bi 
negative precipitation reaction. Only 5 sera were positive with the precipitation tes 
and negative with the capsule swelling method. One wonders if it is the same substan: 
that is demonstrated with the different tests. The appearance of acute phase protei 
was shown, in an investigation of 200 children, mostly under one year of age, to b 
much more transient than in adults. Experiments with newborn rabbits proved tha 
few-hour old animals produced acute phase protein in the same manner as fully grow: 
ones. It is not clear what the function of the acute phase protein is, nor is it know: 
where it is produced. Even with a large number of experiments with tissue culture 
from various organs, the place of formation of the acute phase protein has not bee 


determined. 


E. Rabo: Does triple vaccination give effective protection against pertussis ? 


The effectiveness of pertussis vaccination was supposed to be decreased by combina 
tion with other vaccines. At the Karlskoga infant welface center, 300 children wer 
registered in 1951-52. They received three subcutaneous injections of the Swedis! 
triple v cine, which corresponds to a total dose of 60-75 billion bacteria. The vaccina 
tion was generally begun between the third and sixth months of life and was completed 
at intervals between injections of at least one month. Almost the same number oi 
concurrently registered control patients were not vaccinated. When the series was 
reviewed four years later, all the vaccinated as well as the non-vaccinated controls 
were found again. (Average observation time: 33 months.) To study the long-term 
effect the investigation was complemented by a group of 150 children who were 
vaccinated with an uncombined pertussis vaccine in 1949-1951 together with 135 
controls who were followed for five years. All these children have also been found again. 
Altogether 36 non-vaccinated children had pertussis, and numerous cases continually 
occur in the control group, while among the vaccinated ones (92 of whom received 
booster doses) not a single case of pertussis has yet occurred. The author concludes 
that pertussis vaccination gives good protection for a longer time than previously 
assumed, and that the Swedish triple vaccine gives equally effective protection as 
the best uncombined foreign vaccines. 


Discussion.—J. Strém: An examination of the material from the country’s infant 
welfare centers shows that in Sédermanland district 77 % are vaccinated with triple 
vaccine, in Uppsala 66, Halland 57, Orebro 50, Ostergétland, northern Kalmar, 
Kristianstad and Varmland and Vistmanland between 45 and 50%. Six provinces, 
on the other hand, show much lower figures. Nevertheless progress seems to be con- 
tinuing. One of the reasons for the caution advocated by some may be uncertainty 
about the vaccine’s effectiveness—an uncertainty which appears to be completely 
unjustified in the light of Rabos’ investigations. Maybe a certain reticence is based 
on the fact that pertussis has recently become milder. The children profit from vaccina- 
tion also by obtaining a basic immunity agaist diphtheria and tetanus. Vaccination 
will continue to be voluntary.— B. Vahlquist: It is now definitely known that the 
Swedish triple vaccine gives protection against pertussis which is in a class with that 
offered by the best foreign pertussis vaccines. The long duration of the protection is 
of special interest. The psychic trauma of vaccination is being reduced by carrying 
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cut the procedure at the early age of 3-6 months and by the addition of xylocaine which 
eliminates the pain almost immediately after injection— H. Mannheimer: The low 
equency of triple vaccination in certain areas may be due to the fact that many 
‘ivate physicians carry out such vaccination without reporting this to the Health 
epartment. Complications seem to be more and more unusual.—P. Hedlund: A local 
r-action in the form of a sterile or an infected necrosis at the site of injection is closely 
: ed up with the composition of the vaccine and the size of the dose. The relationship 
| -tween the protein and aluminium contents is especially significant. Aluminum is 

lded to increase the antigenicity of the vaccine, but it should not exceed a certain 

nount per dose in relation to the protein content. The higher the protein content of 


tie vaeeine, the greater is the risk of necrosis. 


olf Lundstrém: Immune globulin in complications of small pox vaccination. 


At least 400,000 cases of smallpox occur yearly in the world. Intercontinental travel 
i1ereases the risk of infection; therefore obligatory smallpox vaccination has to be 
mtinued in this country. Every year between 60 and 70 patients are admitted to 
ospitals in Sweden because of complications of smallpox vaccination. The majority 
re benign and heal rapidly. Death occurred in three cases during a five-year period. 
‘or the treatment of such complications, the State Bacteriological Laboratory has 
nmune globulin against vaccinia which is intended for use in vaccinia generalisata, 
ezema vaccinatum and vaccinia gangrenosa. Ordinary human gamma globulin can, 
i nder certain conditions, also be used for such treatment. One child with generalized 
vaccinia and hypogammaglobulinemia was treated in Kronprinsessan Lovisa Children’s 
{ospital. The patient was given gamma globulin. This gamma globulin was made from 
}lood of military personnel who were revaccinated at their induction. There was 
hus reason to believe that antibodies against vaccinia virus would be present in fairly 


large numbers in this gamma globulin. 


Discussion.—L. Silverstolpe describes a 9-month old girl who was vaccinated cor- 
‘ectly and developed a generalized spread of the pustules with high fever. She had 
about 40 secondary pustules over the entire body. The girl was treated with gamma 
globulin which also was made from blood of military personnel. Already after two 
hours, improvement was noted. On the following day the temperature dropped and 
the rash faded.—G. v. Sydow has seen 15 cases of complications in the form of general- 
ized vaccinia and eczema vaccinatum, including one severe case. It is important to 
try to prevent vaccination complications. The vaccination should be placed so that 
neither the child nor playmates can reach the site. Instead of vaccinating on the arms, 
it is wiser to place the vaccination lower down under the clothing and to cover it with 
a bandage. A child with non-vaccinated siblings in the home should not be vaccinated 
cither. Seven of the 15 complications did not occur in the vaccinated child but in the 
siblings. This is another reason for promoting early vaccination. If vaccination is 
performed at about 5-6 months of age, non-vaccinated siblings will become unusual 


after several years. 


G. Ténnberg: Micromethod for cold agglutination. 

Citrated blood taken with a capillary pipette is used for the titration of cold agglu- 
tinins. The titration is done with a modification of the author’s earlier described 
method with the patient’s citrated plasma together with unwashed blood cells. 
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BOOK REVIEW 


Books received. 


Books received by Acta Paediatrica are acknowledged under this heading. In tl 


interest of the readers, selections will be made for more extensive reviews as spac : 


permits. 


ANDRE-THOMAS, YVES CHESNI and Mme. St. ANNE DARGASIES: Examen neurolog - 


que du nourrisson. Editions La Vie Médicale. Paris. 1955. Price 450 francs. 45 page: 
95 figs. 

SANDELS, Stina: Utvecklingspsykologiska beteendestudier hos barn i aldern 1 4-8 
ar. Appelbergs Boktryckeri AB. Uppsala. 1956. 


Paoto ToLENTINO: Le epatiti infettive virali con particolare riguardo all’infanzi«. 


Edizioni Minerva Medica. Saluzzo. 1956. 


Gaston LaureET: Urologie de l’Enfance. Expansion Scientifique Frangaise. Paris. 


1956. Price 3900 francs. 446 pages, 330 figs. 


P. G. Kiss: Das Koma und seine Behandlung bei Diabetes mellitus im Kindesalter. 


S. Karger A. G. Basel. 1956. Price 11.90 francs Swiss. 86 pages, 21 figs. 
JOHANNES OEHME: Lues Connata. Abhandlungen aus dem Gebiete der praktischer 
Kinderheilkunde. Bd. 1. Georg Thieme. Leipzig. Price DM 26.—. 114 pages. 


Holldack, K., and Wolf, D.: Atlas und kurzgefasstes Lehrbuch der Phonokardio- 


graphie und verwandter Untersuchungsmethoden. 


Georg Thieme Verlag, Stuttgart, 1955. 171 Seiten, 179 Abbildungen, 4°, Ganzleinen 
DM 49.50. 


Holldack’s and Wolf's phonocardiographic work comprising 171 pages and 14! 


excellent illustrations can be highly recommended. The authors have used a filter 
technique which is rather similar to that used in Sweden. By working in a noiseless 


room the phonocardiograms reproduced have been quite free from external disturb 
ances. The authors have studied phonocardiograms both in normal individuals anc 
in different heart diseases, acquired as well as congenital. The text is easily under 
stood and many informative diagrams are presented. The phonocardiographic litera 


ture is followed up to date. 
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344,04 Carl Friderichsen 


Carl Friderichsen was born in Copenhagen on June 5th 1886, and took 
lis medical degree at the age of 26. In 1923 he became a doctor of medicine, 
~nd in 1933 was appointed Senior Physician of the Pediatric Ward of Sundby 
‘{ospital, Copenhagen. 

Friderichsen acquired a thorough theoretical training at the Pathological- 
\natomical Institute of Copenhagen University and at the Pharmaceutical 
institute, and then became for two years Assistant Physician at the Uni- 
\ersity Medical Clinic (Ward A) before being appointed Assistant Physician 
vt the Queen Louise Children’s Hospital in 1919. 

Whilst serving as a young doctor in the Pediatric Ward of the Rigshospital, 
le published in 1918 the work that has most contributed to make known 
his name in the scientific world: ‘““Nebennierenapoplexie bei kleinen Kin- 
cern’. Here Friderichsen described on the basis of his own cases and cases 
from medical literature the pathological picture which, at the proposal of 
Glanzmann in 1933, is now generally referred to as the Waterhouse-Fri- 
derichsen syndrome. He discussed comprehensively the aetiology and patho- 
genesis of the symptoms, and suggested that intoxication and infection might 
he the causes; the correctness of this theory was confirmed after a number 
of years. 

Thirty-six years later Friderichsen was invited to review the Waterhouse- 
riderichsen syndrome at the First International Endocrinological Congress 
held in Copenhagen 1954, where he had the satisfaction of being able to 
furnish a comprehensive description of the therapy. 

Friderichsen’s scientific ability and interests have been the driving force 
of his life as a pediatrician. His doctor’s thesis, ‘“Concerning acidosis in the 
case of infants’, was of high quality, as worthy of perusal now as it was when 
written 35 years ago. A large series of works has come from Friderichsen’s 
hand, all on important subjects, and treated in an original and critical 
manner. As examples may be mentioned the well-known works: Tetany in a 
suckling with latent osteitis fibrosa in the mother, from 1938, Sulfa shock 
treatment of pneumonia, from 1941, and the Investigation concerning the 
prognosis for febrile convulsions, from 1954. 

Friderichsen has played a great and important role in Scandinavian pedia- 
trie cooperation. Since 1918 he has directed the “‘Scandinavian Pediatrical 
Literature Circle’, and thanks to his interest in the pediatricians of the 


330 


Nordic countries and their work, he has greatly contributed to understandi: 


and scientific exchanges in the North. He was the obvious president whe , 


the 9th Nordic Congress of Pediatrics was held in Copenhagen in 1948. 


At the meetings of the Danish Pediatric Society Friderichsen has alway ; 


been a faithful attendant, and his interest and enthusiasm has enriched man 
a discussion. He was chairman of that society from 1928 until 1934. 

In his practical medical work Friderichsen has evinced eminent qualitic 
on a par with his scientific attainments. In addition to his hospital he he 
coped with a large practice, and rightly enjoys a high reputation in thi 
sphere. It was felt fitting that he was entrusted with the medical care of th: 
children of the King and Queen of Denmark. 

There are many reasons why colleagues, collaborators and friends hav: 
wished to mark Carl Friderichsen’s 70th birthday by this commemorativ« 
document. We feel the urge to acclaim him for his eminent scientific work 
and to thank him for good and loyal cooperation, for his excellent and inspir 
ing guidance of the ward and in the Pediatric Society, and for his friendship 
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Publications by Carl Friderichsen 


Die quantitative Bestimmung der Salizylsaiure im Blute und deren Wirkungen auf 
das Herz. Archiv fiir exper. Pathologie u. Pharmakologie, 80: 235, 1917. 


. Mineralstoffernes Relation til Erneringsforstyrrelserne hos det spzde Barn. 


Ugeskr. f. Lager, 12: 446, 1917. 


3. Demonstration af en ‘‘Piebald’’. Ugeskr. f. Leger, 34: 1421, 1917. 
. Nebennierenapoplexie bei kleinen Kindern. Jahrbuch f. Kinderheilk. u. Physische 


Erziehung, 87. der dritten Folge 37. Bd., Heft 2 (1918), p. 110. 


. Myasthenia gravis pseudoparalytica. Ugeskr. f. Leger, 36: 1430, 1919. 
. Om Virkningen af store Jerndoser. Ugeskr. f. Leger, 11: 500, 1919. 
. Undersogelser over Acidosen hos Spzdbeorn. Forhdl. ved Forste Nordiske Kongres 


for Pediatri, 1939, 1919. 


. Forste Nordiske Kongres for Pediatri i Kobenhavn 1919 (Referat). Ugeskr. f. 


Leger, 36: 1418, 1919. 


. Et Tilfeelde af congenit Odem. Ugeskr. f. Lager, 37: 1185, 1920. 
. Et Tilfeelde af Myotonia congenita. Ugeskr. f. Leger, 38: 1215, 1920. 
. Anden Nordiske Kongres for Pediatri i Stockholm 1921 (Referat). Ugeskr. f. 


Leger, 28: 932, 1921. 


. Om Neutralitetsregulationen hos Brystbarnet. Medicinsk Revue, Februar 1923, 


p. 21. 


. Nogle nye Problemer vedrorende Rakitis og Tetani. Ugeskr. f. Leger, 36: 629, 1923. 


dt Tilfeelde af Lymfosarcoma thymi congenitum. Ugeskr. f. Leger, 20: 365, 1923. 


. Sialoadenitis acuta purulenta med abscesdannelse hos en nyfodt. Ugeskr. f. Leger, 


20: 361, 1923. 


. Nogle Tilfelde af Atropin- og Papaverinforgiftning hos Born. Bibl. f. Leger, 


Februar 1924, p. 156. 


. Om Acidose hos speede Born. Et Bidrag til de acute Erneringsforstyrrelsers Klinik. 


Thesis, 1923, 159 pp. Arnold Busck, Kobenhavn. 


-. Den 3die Nordiske Pediatriske Kongres i Kristiania 1924 (Referat). Ugeskr. f. 


Leger, 34: 630, 1924. 


. Fordojelsesuregelmessigheder hos Brystbarnet. Tidsskr. f. Jordmodre, Nr. 2 & 3, 


1925. 


- In collaboration with K. Wejdling: Revue des travaux scandinaves les plus ré- 


cents concernant la pédiatrie. Revue Francaise de Pédiatrie, 2: 245, 1926; ibid., 2: 
532, 1926. 


. Om prescorbutisk Myopathi simulerende Voksverk hos Legebarnet. Ugeskr. f. 


Leger, 47: 1069, 1927. 


. Uber priscorbutische Myopathie, Wachstumsschmerzen simulierend bei dem 


Spielkinde. Acta Pexdiatrica, 7: 246, 1928. Suppl. 2. 


. Den 4de Nordiske Pediatriske Kongres i Helsingfors 1927 (Referat). Ugeskr. f. 


Leger, 38: 869, 1927. 


. Pink-Disease, Swift’s Sygdom (Erythrodem, Akrodynia, Dermato-Polyneuritis, 


Feer’s Sygdom). Nordisk Medicin, 1: 33, 1929. 
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. Nogle Symptomer vedrorende den tidlige Diagnose af Tuberkulose hos Smabor». 


Ugeskr. f. Leger, 52: 1221, 1930. 


. Initialfieber und Inkubationszeit bei der Kindertuberkulose. Transact. 2. Int 


Pediatr. Congr. Acta Pediatrica, XI: 179, 1930. 


. Om Exanthema subitum. Ugeskr. f. Leger, 7: 167, 1932. 
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From the Department of Pediatrics (Chief: R. Rinvix, M.D.) and the Department 
of Neurology (Chief: B. INGEBRIGTSEN, M.D.), Ulleval Hospital, Oslo, Norway 


The Diagnostic and Prognostic Value of the 
Initial Electroencephalogram in Children with Convulsions! 


by F. AASS, B. R. KAADA and K. H. TORP 


Convulsive seizures in infants and children are always dramatic events 
\ hether they occur in the course of another disease or whether they have 
10 apparent cause. Most parents automatically call for the physician who 
cften refers the patient to the hospital. In Oslo most of these patients are 
«dmitted to the Pediatric Department at Ulleval Hospital for further exa- 
1 ination. 
This department was opened 5 years ago, and it was decided it would 
|Le interesting to analyse the material of convulsive disorders in children 
curing this period. It was of special interest to establish the diagnostic and 
prognostic value of the initial electroencephalogram (EEG) obtained in children 
within a few weeks after they had their first convulsive seizure. Furthermore, 
the purpose has been to study the prognostic value of other observations 
/ made during the first stay in hospital. This problem is of primary concern 
for the parents of these children. 


Material and Results 


During the five-year period, from July Ist, 1950 to July Ist, 1955, a total 
of 182 children younger than twelve years were admitted for convulsive 
seizures, i.e. 4.9 per cent of all the children admitted to the Pediatric Depart- 
ment during the same period. Convulsions are a rather heterogeneous sign. 
For the patient and his family, however, all convulsions appear as an entity, 
and in this paper the problem is considered from this point of view. There- 
fore, all children who presented localized or generalized tonic or clonic 
convulsions have been included. 

All figures refer to observations made during the first stay in hospital. 
Four of the 182 children, however, had previously been in other hospitals 
for convulsions. 


1 Reprints may be obtained from: Birger Kaada, M.D., Department of Neurology (Avd. 
XIII), Ulleval Hospital, Oslo, Norway. 
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TABLE 1 

Abnormal EEG 

‘m discharges 

| generalized . ...... 38 

Total, abnormal EEG’s 92 
Total, all EEG’s 182 


Observations during the First Stay in Hospital 

The EEG was always taken several days or weeks after the first convulsiv:: 
seizure. As pointed out by Bridge (1949, p. 269) abnormalities in a sing!» 
record taken within a few hours of the episode may be present that indicat» 
only temporary postconvulsive changes. These usually disappear in less thai 
24 hours. 

EEG records were obtained in all of the 182 children. In 93 patients the 
routine EEG (with the patient awake) appeared normal. Sleep-records were 
obtained in about one third (32) of these children during the first examina 
tion and three of these revealed abnormalities of suspect epileptiform 
character. There was therefore a total of 90 children suffering from con 
vulsions who had a normal EEG (Table 1). 

Abnormal tracings, most of which showed epileptiform discharges, were 
obtained in 92 patients (Table 1). In the following, however, a distinction 
has only been made between (1) normal and (2) abnormal EEG’s and at- 
tempts based upon this simplified classification have been made to estab- 
lish the practical value of the first EEG-examination. 

Besides EEG, the following examinations were performed in nearly all 
the patients: cranial roentgenography, ophtalmoscopy, determination of 
blood sugar (fasting or in connection with seizures), serum calcium anid 
phosphorus, and other supplementary examinations indicated by the clinica! 
picture. In 50 patients pheumo-encephalography was carried out. 

The age of the children at the onset of the first seizure is presented ii 
Fig. 1. It may be seen that in most cases (70 per cent) the first convulsive 
seizure occurred during the first three years of life. Seizures were progres 
sively less frequent during later years of childhood. 

In each group the proportion of normal and abnormal EEG’s obtaine« 
within 5-14 days after the first seizure is indicated by white and blac! 
columns respectively (see Fig. 1). Only 35 per cent of the children wh: 
had their first convulsions before they were 4 years old (127 patients) showec 
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NUMBER OF CASES 


lig. 1. Age distribution of 182 children at the first onset 
© convulsions, i.e. at the time of examination. 


04 1- 2 3- 4- S- 6- % & 9- 0- 142 
AGE IN YEARS — > 


aonormal KEG’s. On the other hand, abnormal tracings were obtained in 
‘7 per cent of those who had their first convulsions after their 4th year 
(5 patients). 

Fig. 2 demonstrates the relation between the first convulsive seizure and the 
oset of high fever (more than 38.5°C = 101.3°F). A distinction has been 
».ade between children with a normal EEG (upper part of the figure) and 
t.ose showing an abnormal EKEG-tracing (lower part of the figure). The 
hatched area within each column indicates the number of children at a 
certain age who had their initial convulsions during the onset of fever. The 
total number of such patients was 58 (31.9 per cent of all the children). 
‘This figure is consistent with that published by Peterman (1946) who found 
tiat 33.4 per cent of the seizures in children were due to or precipitated 
by fever. It may be seen that (febrile convulsions’) occurred in both groups 
but more frequently in the children with normal EEG’s. Seventy-four per 
cent of all children with febrile convulsions had a normal KEG. This figure 
is about the same as those published previously by Lennox (1949) and Bjerg- 
lund & Brandt (1954) who found 71 and 75 per cent respectively. 


In 11 patients the convulsions appeared in connection with crying and 
breath-holding. In 9 of these cases the onset of the “‘breath-holding spells’ 
occurred before they were 18 months old. These 9 infants represent a clinical 
entity in the sense that they suffered from recurrent spells for several months 
and had normal EEG’s in repeated examinations. 

The results of the EEG’s were correlated with clinical, roentgenological 
and pathologic-anatomical (cerebral) which 
may have been the cause of the convulsions, were found in 24 of the 182 
patients. The diagnoses in these 24 children were as follows: cerebral palsy 
(4), cerebral palsy with hydrocephalus (5), hydrocephalus (4), intracranial 
haemorrhage (2), meningitis (2), demyelinating encephalopathy (Krabbe) 
(2), brain injury (1), congenital malformation of the skull (1), aplasia of the 
corpus callosum (1), the Sturge-Weber syndrome (1), and hypoparathyroi- 
dism (1). Abnormal EEG’s were obtained in 23 of these 24 patients, thus 
demonstrating a definite correlation between the EEG-recordings and the 
abnormal conditions just listed. The only patient with a normal EEG was 
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connnsons 


H FEVER 


“ 
< 
04 + 2 3- S- 6- 7- ---YEARS—»> 

90 PATIENTS WITH NORMAL EEGs 
. : Fig. 2. The relation betweent the initial convulsive seizu > 
* ZZ convursions and the onset of high fever. Upper part: Age distributic 
of 90 children with a normal EEG. Lower part: Age 
3 bution of 92 children with an abnormal EEG. The hatch« 
= area indicates the number of children who had convulsioi 


O41 1- 2 3- 4- S- 6- ---YEARS —> 
92 PATIENTS WITH ABNORMAL EEGS 


during high fever. 


a 24-year-old boy who suffered from cerebral palsy. The EEG of this chil: 
was classified as normal. It was noted, however, that it showed some in 
constant, slow activity of suspected abnormal nature over the left tempora| 


region. 


Follow-up Examinations 


In order to assess the prognostic value of the first EEG-examination, 
attempts were made to contact all patients who had been more than two 
years under observation after the initial seizure (125 patients). Contact was 
made with 107 of these patients (85 per cent). The results of the follow-up 
study are presented in Fig. 3. Again a distinction has been made between the 
children with a normal EEG-tracing (46 cases, upper part of the figure) and 
those with an abnormal EEG (61 patients, lower half of the figure) at the 
first examination. It may be concluded: 

1) Of the 46 patients with a normal EEG after the first seizure 12 (26 per 
cent) had recurrent convulsions within 2-5 years (average observation time 
3 years). Seven infants with breath-holding spells are included in this figure 
(dotted part of the columns). If these cases are excluded, convulsions recur- 
red in only 5 of 39 children (13 per cent) with normal EEG’s (hatched part 
of the columns). 


RECURRENT 


“ig BREATHHOLDNG SPELS| 
o 
< 
04 1- 2 3- 4- S- --YEARS 
"I 46 PATIENTS WITH NORMAL EEGs 
° 
Y RECURRENT 

4 Fig. 3. Follow-up studies. Convulsions (hatched areas) 
> Vr. ae which recurred within 2—5 years after the initial seizur> 

Uj Yarn Ui in children with a normal EEG (upper part) and in childre’ 


with EEG-abnormalities at the first examination (lowe: 
61 PATIENTS WITH ABNORMAL EEGs part) 


15 

10 
co 
WI 
sti 
to 
ca 
in 
cor 
75 
fek 
lov 
chi 
fev 
On 
(19 
vul 
anc 
2 


EEG IN CHILDREN WITH CONVULSIONS 339 


2) As many as 46 of the 61 patients with an abnormal EKG at the first 
examination (75 per cent) suffered from recurrent convulsions within 2-5 
vears (average observation time 3.3 years). 

"Only in rare instances were children with a normal EEG treated by 
enticonvulsants after the first seizure whereas 80 per cent of the children 
ith an abnormal EKG received anticonvulsant drugs after the first attack. 
' he significant difference in the incidence of seizure recurrence between the 
vo groups might therefore have been even more marked if prophylactic 
eatment had been carried out to an equal degree in both groups during 
he observation time. 

In the selected group of 58 children who had their first seizure during a 
-brile illness, 33 had been under observation for from 2-5 years. Convulsions 
‘curred in 11 of these patients. Three of them (all with a normal EEG) 
'ad one single recurrent attack only, whereas the other 8 (25 per cent), all 
‘vith an abnormal EEG, had a history of several recurrent convulsions 
, tthout fever. This percentage would probably have been somewhat higher 
i the observation time had been longer. 


Discussion and Conclusions 


It should be emphasized that the purpose of the present study has been 
io assess the prognosis from observations made in connection with the first 
convulsive seizure in infants and children. A careful history, especially 
with regard to difficulties during the delivery or to perinatal asphyxia, 
may be of great value, but cannot be appraised objectively by a retrospect 
study of a selected material. These data have therefore been excluded. Due 
‘o the relatively short period of observation, only a short time prognosis 
can be considered. 

From the data presented the following conclusions seem justified: 

1) A history of high fever during the first convulsive seizure is of little help 
in evaluating the prognosis. Seizures during fever may mean “‘simple febrile 
convulsions” (in the present material with an observation time of 2-5 years 
75 per cent). In about 25 per cent, however, there were recurrent, non- 
febrile seizures associated with abnormal EEG’s. These figures are somewhat 
lower than those published by Peterman (1950), who in a series of 128 
children with febrile convulsions, observed recurring convulsions without 
fever in 40 per cent and recurring convulsions only with fever in 29 per cent. 
On the other hand, our figures are higher than those observed by Thom 
(1942). In a group of 34 children who were originally classified as febrile con- 
vulsions, only one patient had become an epileptic, 6 were mentally retarded 
and 5 others were seriously defective. 

2) The first EEG seems to be of considerable value for the prognosis, as 
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also stressed by Lennox (1949), Bridge (1949) and Peterman (1946, 1950) 
The tendency to recurrent attacks was in our material about three time 
greater in children with an abnormal EEG than in those with a norma 
record (75 and 26 per cent respectively). If the infants with recurrent breath 
holding spells, which form a distinct and characteristic clinical entity, ar 
excluded from the latter group, conyulsions recurred (often with an ab 
normal EEG) in only 13 per cent of the children with an initial norma 
EEG-record (as compared to 75 per cent in children with an initial ab 
normal tracing). This figure is somewhat higher than that observed by Lenox 
(1949). In her material convulsions recurred within a three year period in 1% 
to 50 per cent of the children with abnormal EEG’s at the first examina 
tion; the figure depended on the type of EEG abnormalities. 

It should also be noted that an abnormal EEG was obtained in 23 out of 
a total of 24 children who had an organic cerebral disease which could be 
demonstrated by other methods. An abnormal EEG, obtained several days 
or weeks after the first convulsions, therefore seems to be a fairly reliable 
criterion for brain damage. Consequently, an abnormal EEG in a child 
suffering from convulsions strongly suggests that the seizure is due to or- 
ganic cerebral damage, and that it very often is epileptic in nature. These 
children should therefore receive anti-epileptic treatment for some time. 

3) The age at the first onset of convulsions, considered by itself, is of some 
prognostic assistance. Thus, the incidence of recurrent convulsions was 
nearly twice as high when the initial attack occurred after the age of four 
years (Fig. 3). This observation must be seen in relation to the higher fre- 
quency of abnormal EEG’s in the group of the older children (Fig. 1) and 
to the higher incidence of simple febrile convulsions before the age of four 
years (Fig. 2). These observations are consistent with those published by 
Peterman (1946), Bridge (1949), and others, who from follow-up studies of 
children with convulsions concluded that epilepsy was diagnosed more fre- 
quently as age advanced. Epilepsy becomes the major cause of convulsions 
between the ages of 3 and 10 years (Peterman 1946). According to the same 
author recurrent convulsions are usually due to epilepsy. 

From these data it therefore seems justified, from a practical point of 
view, to consider the occurrence of a first seizure after the age of four years 
as an indication of brain damage, even when an EKG has not been obtained. 
Faced with a child of this category, the physician should prescribe anticon- 
vulsants (assuming that other organic disorders are excluded) until an 
EEG-record may be obtained. ‘No study of convulsions is complete without 
this aid’ (Peterman 1950). 

If, on the other hand, the onset of convulsions occurs before the age of 
four years, the prognosis is less serious. At this younger age, however, the 
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KEG-examination seems to be a very helpful criterion in assessing the 
possibility of seizure recurrence in each individual case. In most cases a 
normal EKG at this age indicates a favourable prognosis (at least for the 
first 2-5 years), whereas an abnormal EEG (whether the abnormalities 
consist of epileptiform discharges or slighter, uncharacteristic abnormalities) 
indicates far greater possibility for recurrent seizures. It should be emphasized 
however, that the EEG after the initial seizure may be normal and later on 
reveal definite abnormalities of epileptogenic nature. 


Summary 


1) Information about the prognostic value of a single electroencephalogram (EEG) 
obtained in connection with the first convulsive seizure in infants and children has 
been obtained from a follow-up study of 182 patients. A single standard EEG, conside- 
red by itself, is of unestimable prognostic assistance. An abnormal EEG greatly in- 
creases the likelihood that recurrent convulsions will develop. 

2) Seizures recurred twice as frequently in children who had their first convulsion 
after their fourth year as in those who had their first attack before that age. 

3) A history of fever during the initial convulsive seizure is of limited value in 
assessing the prognosis. 


Valeur diagnostique et pronostique du premier électroencéphalogramme réalisé chez Venfant 
présentant des convulsions. 


Les données concernant la valeur pronostique d’un simple électroencéphalogramme 
(EEG), enregistré au cours de la premiére attaque convulsive, chez des nourrissons ou 
des enfants, ont été objet d’une étude suivie chez 182 malades. Le simple enregistre- 
ment EEG standard s’est montré d’un secours inestimable pour le pronostie ultérieur. 
Ainsi, un tracé EEG anormal augmente sensiblement la probabilité de nouvelles crises 
convulsives. 

Les crises se sont renouvelées deux fois plus souvent chez les enfants dont le pa- 
roxysme initial était survenu aprés l’age de 4 ans, que chez ceux dont l’age lors du pre- 
mier symptome était en dessous de ce chiffre. 

L’existence de fiévre, lors du premier épisode convulsif semble un signe de bien peu 
de valeur dans la détermination du pronostic lointain. 


Der diagnostische und prognostische Wert des Initial-Elektroencephalogrammes bei 
Krampfkindern. 


Erfahrungen iiber den prognostischen Wert eines Einzel-Elektroencephalogrammes 
(EEG), das im Zusammenhang mit dem ersten Krampfanfall bei Saéuglingen und 
Kindern aufgenommen wurde, werden durch ein Studium des Krankheitsverlaufes 
von 182 Patienten erhalten. Fiir sich allein betrachtet ist ein einzelnes Standard-EEG 
nur von untergeordnetem prognostischen Wert. Ein abnormes EEG erhéht jedoch die 
Wahrscheinlichkeit, dass weiterhin Krampfe auftreten werden. Wiederkehrende An- 
falle treten bei Kindern, die ihre ersten Krampferscheinungen nach dem 4. Lebensjahr 
hatten, doppelt so oft auf als bei solchen, die ihre ersten Anfille vor diesem Alter 
hatten. Die Fieberanamnese wiahrend der initialen Krampfanfille ist von beschranktem 
Wert fiir die Prognosestellung. 
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Valor diagnéstico y pronéstico del EEG initial en nifos con convulsiones. 


Se analiza el valor de un solo EEG obtenido con motivo del primer ataque convulsivo 
en 182 lactantes y nifios. Un EEG standard y unico es de una inestimable ayuda 
pronéstica. Un EEG anormal aumenta las posibilidades de convulsiones posteriores. 
La frecuencia de un segundo ataque convulsivo fué doble en los menores que habian 
tenido su primer episodio después del cuarto amo de edad comparado a los que lo 
habian sufrido a edad mas temprana. Una historia de fiebre acompafando al primer 
ataque es de limitado valor cuando se analiza el pronostico. 
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From the Queen Louise Hospital for Children, Copenhagen (Chief: Professor 
OLuF ANDERSEN, M.D.) 


Sarcoidosis (Boeck) in a Child Treated with 


Cortisone and ACTH 


by HENNING ANDERSEN 


Sarcoidosis is rare in children. Among the 1700 cases collected from the 
literature by Schmid only 5% were children. The same applies to e.g. 
Gravesen’s series of 150 Danish patients. The great majority of the children 
have ranged in age from 10 to 15 years. 

A detailed description of the nature and clinical features of this disease 
is not within the scope of this brief report, but the interested reader is 
referred to Gilg’s thesis. 

In the course of time numerous forms of treatment have been suggested, 
but none has had absolutely convincing effect. 

Since 1950 cortisone and ACTH have been tried in the treatment of this 
disease. The rationale of this treatment is still a debated point, and the 
results have not been consistent. According to recent analyses dealing chiefly 
with adult patients (Carstensen, Israel et al., Gilg), the treatment is in many 
cases successful at the outset, but often the improvement is not maintained. 
The best results have been obtained with the extrapulmonary manifesta- 
tions as well as in fresh cases of pulmonary sarcoidosis—especially the 
disseminated variety. On the other hand, pulmonary fibrosis and hilar 
adenopathy give little or no response. 

In addition to the ordinary side effects, administration of ACTH and 
cortisone involves the risk of explosive and fatal activation of overlooked or 
erroneously diagnosed tuberculosis or mycotic infection (Israel et al.). To 
the author’s knowledge, flare-up of tuberculosis has not been observed 
during cortisone therapy in cases where the diagnosis of sarcoidosis has been 
correct. 

In view of the meagre experience with ACTH and cortisone in the treat- 
ment of sarcoidosis in children, the following case may be of interest. 


‘ 
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Fig. 1. Pulmonary lesions immediately before treatment. 


Case Report 


E. B. H., Queen Louise Children’s Hospital, case rec. 993/54. A boy, aged 11, 
whose family history, birth, and postnatal development were not contributory. 

Since the age of 2 the patient had been suffering from reccurrent upper respiratory 
infections. One year prior to admission he had uncomplicated “‘pneumonia”’ treated at 
home with penicillin. 

In August 1954 the patient applied to the Finsen Institute, Pediatric Out-patient 
Department, with enlargement of the cervical lymph nodes of a few months’ duration. 
As the E.S.R. was elevated and chest radiography indicated sarcoidosis, the patient 
was admitted to the Queen Louise Children’s Hospital on Aug. 21, 1954. 

On admission his general health was good and the temperature normal. Auscultation 
revealed fine, moist rales over both basal lung fields. Moreover, there was generalized, 
soft swelling of the lymph nodes and moderate splenomegaly. On the left forearm and 
in the right parietal region a few flat, firm subcutaneous infiltrations, 1 x 1 em. 

X-rays of the lungs revealed numeorus well-defined lesions, up to the size of vermi- 
celli, diffusely scattered in both lungs. X-rays of the skull, hands and feet, vertebral 
column, stomach, colon, and urinary tract showed no abnormalities. 

Biopsy from an inguinal lymph node as well as from the infiltrate on the forearm 
showed the typical appearance of sarcoidosis. 

E.S.R. on admission 42 mm/hour. Hb. 90%. 

W.B.C. 5400—with a normal distribution on differential count. 

Moro and Mantoux tests positive (BCG vaccination in 1951). 

Histoplasmin, coccidoidin, and ornithosis tests negative. 

In the course of the next 6 weeks severe progression occurred, the patient becoming 
almost moribund, suffering from severe dyspnoea, precordial and abdominal oppres- 
sion. He also had anorexia, nausea, and vomiting with severe dehydration. At the same 
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tig. 2. Lungs after a follow-up of 15 months, 5 months after discontinuation of the treatment. 
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time he developed iridocyclitis. During this entire period he ran a low-grade fever. 
‘he E.S.R. gradually increased to 80 mm/hour and the Hb. fell to 75%. 

At this juncture treatment with ACTH, 25 mg 4 times daily, was initiated. The 
iesult was a prompt, dramatic improvement. The nausea and vomiting ceased, the 
dyspnoea improved, and the conjunctivitis disappeared. At the end of 5 days ACTH 
was replaced by cortisone, 25 mg 4 times daily by mouth. The improvement was 
maintained, and the treatment was continued for the next 10 months with decreasing 
doses of cortisone interrupted approximately every 3 weeks by a few days of ACTH 
therapy. 

After 6 weeks’ treatment the patient could be discharged in good health for continued 
out-patient treatment and control. Two months later he went back to school, where 
he has been a full-time pupil ever since. The splenomegaly disappeared after a few 
months’ treatment, the lymphadenopathy subsided perceptibly, and the auscultatory 
findings in the lungs were normal. The subcutaneous infiltrations disappeared at the 
end of 2-3 months, and the sedimentation rate was also normalized in a couple of 
months. 

Chest radiography showed unequivocal regression of the lesions after two weeks’ 
treatment. After six months’ treatment only a few fibrous strands remained in the 
right basal field, and in another two months the appearance was normal. Biopsy 
from a lymph node after 8 months’ treatment, however, still showed sarcoidosis. 
At the end of 10 months the treatment was discontinued. There had been no side 
effects apart from slight moon-face in the first months. 

At follow-up in January 1954, 5 months after the treatment was discontinued, the 
patient was still feeling perfectly well. X-rays of the lungs and bones showed no ab- 
normalities. E.S.R. 7 mm/hour. Hb. 105 %. Skin and eyes normal. A few, rather firm, 
indolent lymph nodes on the neck and in the axillae. Out of regard to the latter finding 
and to the last lymph-node biopsy, treatment with Meticorten, 5 mg daily, has recently 
been instituted. 
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Discussions 


In this case the diagnosis of sarcoidosis (Boeck) seems to be beyond doub 
The improvement occurred parallel with the treatment. Of course it 


always difficult to assess the value of therapy in a disease which, like th 


present one, has a tendency for spontaneous healing. Nevertheless, it seen 
reasonable to assume that the improvement was due to the treatment, a 
the more so as previous experience with pulmonary sarcoidosis of this ver 
type is to the same effect. 

At present it is impossible to make any statement about the long-ter 
prognosis. 


Summary 


An 11-year-old boy developed fulminant sarcoidosis (Boeck) in less than 6 months 
He had severe pulmonary lesions, generalized enlargement of the lymph nodes, an 
subcutaneous infiltrates. ACTH and cortisone therapy, which resulted in promp 
improvement, was continued for 10 months. After 15 months’ follow-up the boy doe 
not exhibit any signs of the disease, but a lymph-node biopsy obtained 8 months afte: 
discontinuation of the treatment still showed sarcoidosis. 


Sarcoidose de Boeck chez un enfant, traitée par la Cortisone et VACTH. 


Une sareoidose de Boeck s’est developpée d’une maniére suraigué, en moins de six 
mois, chez un gar¢gon de 11 ans. II existait des lésions pulmonaires importantes, un¢ 
augmentation diffuse des ganglions lymphatiques, et des infiltrations sous-cutanées 
Un traitement par la cortisone et 1! ACTH amenait une ameélioration rapide. II fut 
poursuivi pendant 10 mois. Aprés un recul de 15 mois, enfant ne présentait plus 
aucun signe de la maladie; cependant, une biopsie ganglionnaire faite huit mois aprés 
larrét du traitement révélait encore lexistence de la sarcoidose. 


Cortison- und ACTH- Behandlung bei einem Kind mit Sarkoid (Boeck). 


Bei einem 11 Jahre alten Jungen entwickelte sich in weniger als 6 Monaten ein 
ausgedehntes Sarkoid (Boeck). Er hatte schwere pulmonale Veranderungen, generali 
sierte Lymphknotenschwellungen und subkutane Infiltrate. Die ACTH- und Cortison 
therapie, die eine schlagartige Besserung der Erscheinungen zur Folge hatte, wurd: 
10 Monate lang fortgesetzt. Nach l5monatiger weiterer Beobachtung weist der Jung: 
bisher keinerlei Zeichen der Erkrankung auf, aber eine Lymphknotenuntersuchung 
die 8 Monate nach Unterbrechung der Behandlung vorgenommen wurde, zeigte wei 
terhin das Bild eines Sarkoids. 


Un caso de sarcoidosis de Boeck tratado con ACTH y cortisona. 


Un nino de 11 anos desarroll6é una sarcoidosis de Boeck severa en menos de seis 
meses presentando severas lesiones pulmonares, linfadenitis generalizada e infiltrados 
subcutaneos. El tratamiento con ACTH y cortisona mostré rapida mejoria y fue conti 
nuado durante seis meses. Un control a los 15 meses no mostré ningtin signo de en 


fermedad pero una biopsia ganglionar obtenida 8 meses después de suspendido el 
tratamiento evidencié sarcoidosis. 
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From the Pediatric Department, Sundby Hospital, Copenhagen (Chief: C. FRIDERICH 
sEN, M.D.), and the Blegdam Hospital, Copenhagen (Chief: Professor H.C.A. 
Lassen, M.D.)! 


Childhood Pneumonia, Including Pertussis Pneumonia, 
and Bronchiectasis 
A Follow-up Study of 151 Patients 


by AXEL BIERING 
During recent years different authors have tried to estimate the frequency 
of bronchiectasis as a complication in bronchial asthma and in primary 
pulmonary tuberculosis. 


Finke examined a group of 176 children with ‘“‘frequent and prolonged respiratory 
illness, more than half’? (of them) “had been affected by pneumonia, or what probably 
was pneumonia’ ’—‘‘Bronchographic studies in 18 children revealed definite bronchiec- 
tasis in 7 and doubtful bronchiectasis in 8’’. From several studies of patients with bron- 
chiectasis it appears that a great number of patients contract the disease in childhood 
and particularly in infancy. Among the causative factors pneumonia and pertussis 
rank highest (Field; Lindskog & Hubbel). 

Lees made a roentgenologie study of 150 patients with pertussis. Their lungs were 
X-rayed once a week. Six patients had almost total collapse of one or more lobes. 
Four of these patients were studied with repeated bronchographies, which revealed 
bronchodilatation in the affected lobes. In three the dilatation was transient, but in one 
it seemed to be permanent. In this patient the atelectasis was complicated by pneu- 
monia. 


No other attempts have been made to estimate the actual risk of develop- 
ing bronchiectasis in pertussis or pneumonia in infancy and childhood. 


Materials and Results 


Two groups of patients have been questioned and examined 9 or more 
vears after their acute illness. 

1. The first part of the material consists of 85 patients who were treated 
for pneumonia at the childrens department of Sundby Hospital during the 
year 1938. At the time of admission 23 were less than 1 year old. The di- 
agnoses were confirmed by X-ray pictures in all cases. All the patients an- 

? With the kind permission of Professor Oluf Andersen, M.D., and Professor Preben Plum, 
M.D., some of the examinations have been carried out in the Queen Louise Children’s Hospital 


and in the pediatric out-patient clinic of the Rigshospital, Copenhagen. 
This work was supported by a grant from the ‘‘P. Carl Petersens Fond”’. 
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swered the questionaire concerning the eventual development of chronic 
bronchopulmonary disease. Fifty-eight answers gave no reason to suspect 
such disease. In 27 cases physical examination was found indicated, and 
26 of these were examined. Their histories were further detailed and con- 
ta ned evidence of repeated infections of the respiratory tract; in most of 
th cases these infections were most pronounced during the first years after 
th pneumonia. Some of the patients had been subjected to adenoidectomy 
ar i/or tonsillectomy with good results. Three of the patients had asthma. 
N. case presented evidence of progressing pulmonary disease or symptoms 
cl wracteristic of bronchiectasis. The patients were submitted to a thorough 
p| ysical examination. Hemoglobin and E.S.R. were examined. X-ray pic- 
tv es of the chest in two projections were taken. In no case was any clinical, 
st thoscopic or roentgenologic sign of bronchiectasis discovered, and hence 
bi nchography was not indicated. 

2», The second part of the material consists of patients with pertussis 
trated in the Blegdam Hospital in 1938 and 1939. There was a total of 
7'8 admissions. The case records have been scrutinized, and the 66 cases 
in which stethoscopic symptoms of pneumonia or bronchitis were recorded 
he ve been selected. Only eight patients had their lungs X-rayed during the 
d:sease. Four patients could not be traced. The remaining 62 patients have 
answered the questionaire. Sixteen of these were less than one year old at 
the time of admission. Forty-six of the answers did not indicate the presence 
oi pulmonary disease; sixteen answers necessitated further questioning and 
examination. Fifteen patients were examined, twelve of them in the same 
way as the patients in the Sundby material. In eleven of these patients 
neither clinical, stethoscopic nor roentgenologic findings suggested bron- 
chiectasis. 

The 12th patient presented a history of repeated febrile attacks with coughing, 
dyspnoea, pains behind the sternum and profuse mucous expectoration. These symp- 
toms began after the pertussis. Physical examination did not reveal anything abnormal. 
Stethosecopy was normal, and there was no clubbing of the nails. A chest roentgeno- 
gram showed doubtful coarse meshed structure near the base of the right lung, corre- 
sponding to the site of the pertussis pneumonia. A bronchogram of the right lung, how- 


ever, did not reveal anything abnormal. 


The 13th and the 14th patient were examined in their homes in other parts 
of the country. The result of the examinations did not offer particular indi- 
cation for a roentgen examination of the chest. 

The 15th patient developed bronchiectasis: 

Case No. 198-38, 271-38, 409-39 and 451-50. Girl, born Nov. 16, 1937, birth weight 
2500 g. One month old admitted to another hospital for congenital pyloric stenosis; 
medical treatment. No pulmonary symptoms during the first year. Nov. 11, 1938 ad- 
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mitted to the Blegdam Hospital for pertussis. Weight on admission 9550 g, only f w 
and mild attacks, no fever. Stethoscopy: Numerous rhonchi and a few coarse a d 
medium rales over both lungs. Hb. 91%. Treatment: Pertussis vaccine. Discharg d 
Nov. 19. Readmitted Nov. 23 with an extensive basai pneumonia on the left side a d 
a more circumscript one on the right. Temp. 40.3°C, normal after 2 days. Treatme: 

Steam. Almost no coughing after Dec. 1. Discharged Dec. 29. Stethoscopy norm. |. 
After discharge she continued to cough now and then, and she developed a pour 
appetite and vomiting. During a third admission of half a years duration (Feb.—Au :. 
1939), she had pneumonia at least twice and almost constant stethoscopic signs of 
bronchitis as well as a bilateral otitis media, complicated with mastoiditis. In the follo 

ing eleven years she had almost constant cough. She did not expectorate. She hi 
numerous febrile attacks and two or three times she was admitted to different hospita s 
for pneumonia. Jan. 20, 1950 she was finally readmitted to the Blegdam Hospit 

She was in a rather poor condition with chronic dyspnoea and clubbing of the nai s, 
and roentgenograms of the thorax showed a coarse meshed structure in the bas.\l 
parts of both lungs. Bronchograms showed cylindrical and sacculated bronchiectasis 
in both lower lobes and in the lingula. She was transferred to a department of thorac ec 
surgery where she has been submitted to several operations with extensive lung rese« - 
tions. She still has bronchiectasis in the remaining lung tissue and is severely disablec. 


Conclusion 


The actual risk of the development of bronchiectasis in childhood after 
pneumonia and pertussis does not seem to be of any appreciable magnitude. 
The case history, however, makes it clear that a greater alertness of the 
medical profession toward the problem of bronchiectasis is desirable. 


Summary 

By a follow-up study of 151 patients suffering from pneumonia or pertussis-pnet 
monia one case of bronchiectasis was found. 
Pneumonie de Venfance (y compris la pneumocoqueluche) et bronchiectasie. 

L’étude suivie de 151 malades ayant présenté une pneumonie, ou une coqueluch 
avec pneumonie, n’a permis de déceler qu’un seul cas de bronchiectasie. 
Kindliche Pneumonie, einschliesslich Pertussis-Pneumonie und Bronchiektasie. 


Bei Nachuntersuchung von 151 Patienten, die an Pneumonie oder Pertussis-Pneu 
monie gelitten hatten, wurde ein Fall von Bronchiektasie gefunden. 


Bronquiectasias y neumonias en la infancia, incluyendo la coqueluchosa. 


151 pacientes fueron examinados después de haber sufrido neumonia 0 coqueluche 
neumonia, encontrandose bronquiectasias en solo 1 caso. 
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Children Born out of Wedlock in Copenhagen, 
Their Family Milieu at the Age of Five Years 


by AGNETE BRASTRUP 


In Denmark one child out of ten is, fairly constantly, born out of wedlo: k 
(ch.o.w.), the total number rising and falling with the total nativity. Beside ; 
40°, of children born in wedlock (ch.i.w.) arrive before the parents ha: e 
been married for 9 months. Thus the milieu is not planned for a child « t 
the time of conception of every other first-born baby. 

Although 2051 illegitimate children were born in Copenhagen 1947, tle 
total number of unmarried mothers with children under 15 years of a;e 

vas only about 2300. So a considerable decrease takes place through marriaye 
and adoption. How changeable the living conditions for ch.o.w. are until 
the family relations have been settled is unknown, but some publicatioiis 
indicate that these children are in a less favourable position, both regarding 
state of health and mental development, than ch.i.w. 

Ch.o.w. are more often premature. Blegen finds that in Oslo 1930-39 12.8 % ch.o.w. 
were premature, against 6.1% ch.i.w. Norregaard finds a corresponding tendency 
for Copenhagen and considers this a consequence of failure of illegal termination of the 
pregnancy. 

Ch.o.w. are more often still-born. In Copenhagen in 1947 2.6 % of ch.o.w. were still- 
born and 1.9% of ch.i.w. Among prematures Norregaard finds 17 % of ch.o.w. and 
13% of ch.i.w. still-born. 

Infant mortality rate is essentially higher. In Copenhagen in 1947: 5.2 % for ch.o.w. 
against 3.6% for ch.i.w. At the ages from 1—5 years the mortality seems also to be 
greater for ch.o.w. (see below). 

It must be presumed that greater mortality for ch.o.w. is preceded by a greater 
morbidity. Certainly the hospitalisation frequency for ch.o.w. is twice as great as tlie 
average, but other circumstances may contribute to this; thus ch.o.w. are often ac- 
cepted at hospital wards because they cannot be nursed and looked after at home. 

School education is worse. In the public schools of Copenhagen 60 % of all children a:e 
fit for the secondary school which terminates with an examination. This also applivs 
to children of widows, against only 40% of ch.o.w. 

Removal from the home is more frequent. On the initiative of the Juvenile Court of 
Copenhagen, during 1947-1952 1 child out of every 700 was removed when the paren s 
were living together, against 1 child out of 80, when the mother was single. 


From the existing data it must be concluded that ch.o.w. have a less 
favourable milieu than ch.i.w.: they are more often born prematurely, have 
a greater mortality and morbidity, profit less by the school education an 1 
have more difficulties in adopting to the current rules of society. 


) 
) 


I 
ave 
Ad 
pos 
of 1 
par 

the 
adv 


mali 
of t 
thei 
and 
had 

T 
witl 


h 
h 
\ 
\ 
\ 
\ 
\ 
\ 
A 
1 


CHILDREN BORN OUT OF WEDLOCK 353 
Material 


The present investigation comprises a group of ch.o.w. in Copenhagen 

brn on special dates in 1947, whose placing as regards the family milieu 
s been ascertained on 1/7 1953, i.e. at the age of about 5 years. 
Of these 394 ch.o.w. 27 or 7% had died before 1/7 1953. This shows a 
sher mortality rate than the average, which is 4.5°% for the same age. 
The family milieu at the age of 5 years for the remaining 367 children is 
sown in Table 1. 


(=) 


TABLE 


The family milieu at the age of 5 years for children born out of 
wedlock in Copenhagen 1947. 


Number % 

V\ th the mother married to the father of the child ...... 118 32.1 
\ th the mother possibly married to the father of the child. . . 85 23.2 
With adoptive parents . 6 63 17.2 
\\ th the mother, living with her parents . 7 1.9 
V\ th the grandparents 7 1.9 
A. infants’ homes or other institutions Sekine 5 1.4 
Tie child gone abroad with or without the mother . i 1.9 

Total 367 100.0 


For 32% of the children in question, it has been ascertained that at the 
age of 5 years they lived in normal families with their own father and mother. 
Added to this, 23°% lived with their married mother, but it has not been 
possible to state for certain whether the mother was married to the father 
of the child or to another man. The third largest group was with adoptive 
parents (17.2%). 

Surprisingly, 4 of the mothers do not marry before the delivery, even when 
they later do marry the father of the child. As a motive for this economic 
advantages such as free delivery and reduced taxes may be mentioned. 

At the age of 5 years a total of 82.5% of ch.o.w. are in a normal family 
milieu with a mother and a father. It may be added that an investigation 
of the corresponding facts regarding 119 ch.i.w. showed that 90% lived with 
their father and mother, 5°, with the single mother (widow or divorced) 
and 1% with the mother and a stepfather, 1°, lived with the father and 2%, 
had been given away for adoption. 

Table 2 shows the age distribution of the unmarried mothers compared 
with the family milieu of the child at the age of 5 years. All mothers are 
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young, 28°, being under 19 years compared with 15°, of all newly marrie | 
women under 45 years. The more mature mothers more often keep the chi 
as single mothers (} are more than 35 years). The younger the mother th : 
more often she gives the child away for adoption. 


TABLE 2 


Own Own mother — Adoptive 
The age of the mother mother and father nila mother Average 
years and father Jor stepfather ‘ and father % 
% % x % 

19 29 32 11 34 28 
20-24 33 38 25 40 34 
25-34 30 23 38 23 28 

35 8 7 26 3 10 

Total number 118 85 61 96 367 
Summary 


The present investigation regarding the family milieu at the age of 5 years of childre 
born out of wedlock has shown that 82.5 % live in a home with a father and a mothe: 
either with their own father and mother, a stepfather and their own mother, or wit 
adoptive parents. Corresponding conditions apply to 90 % of children born in wedlock. 

The mothers who keep their children as single mothers are considerably older tha: 


all other mothers, both unmarried and married. 


Les enfants illégitimes @ Copenhague. Leur milieu familial a Vage de 5 ans. 


Ce travail porte sur étude du milieu familial des enfants illégitimes lorsqu’ils on 
atteint lage de 5 ans. Il indique que 82,5 % d’entr’eux vivent dans une maison avec 
leur pére et mére — qu/il s’agisse de leur propre pére et mere, d’un beau-peére et d 
leur propre mére ou de parents adoptifs. Par comparaison a un groupe homologuc 
ce pourcentage correspond a@ une situation identique chez 90% des enfants nés dan 
les liens du mariage. Les méres qui gardent leurs enfants avec elles, comme des filles 


méres, sont notablement plus agées que les autres, mariées ou non. 


Ausserehelich geborene Kinder in Kopenhagen. Ihr Familienmilieu im Alter von fiin 


Jahren. 


Die vorliegende Untersuchung der ausserehelich geborenen Kinder hinsichtlich ihre 
Familienmilieus im Alter von 5 Jahren hat gezeigt, dass 82,5 % in einem Heim mi 
Vater und Mutter leben — entweder mit ihrem eigenen Vater und ihrer eigenen Mutter 
Stiefvater und eigener Mutter oder mit Adoptiveltern. Unter gleichen Verhiltnisse: 
leben 90 % der ehelich geborenen Kinder. Die Miitter, die ihre Kinder allein aufziehen 
sind betrachtlich alter als alle ttbrigen Miitter — das gilt sowohl fiir die unverheiratete 


wie fiir die verheirateten. 
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‘studio Uevado a cabo en la ciudad de Copenague sobre niiios nacidos fuera del matri- 
onio. Su medio familiar al llegar a la edad de 5 afios. 

La presente investigacién fué llevada a cabo para est estudiar el medio familiar de 
hos nacidos fuera del matrimonio al llegar estos a la edad de 5 anos. El 82,5 % viven 
1 un hogar con padre y madre, ya sea con los propios, con padre adoptivo y madre 
ropia o con ambos padres adoptivos. Dicha cifra se eleva al 90 % cuando se trata 
- nifios producto de matrimonios legales. Las madres que solas conservaron sus hijos, 
ieron considerablemente mayores que las del otro grupo, tanto solteras como casadas. 
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From the Pediatric Department, Copenhagen County Hospital 
(Head: P.W. BrastrRup) 


Interstitial Pheumonias of the Newborn 
by P. W. BRASSTRUP 


During the past 5 years, 17 infants have been treated for pneumonias 0 
atypical forms; the major symptoms and findings are recorded in Table | 
Tachypnoea, cyanosis and pneumonic infiltrations on the X-ray were th« 
most prominent signs. 

In accordance with the publications of Golden and Adams, 9 of thes 
cases are classified as atypical chronic pneumonias or virus pneumonias 
whereas the last 8 cases, all occurring in 1955—with 2 autopsies (Cases 16 
and 17) showing the typical pathology of plasma-cell pneumonia, including 
the demonstration of Pneumocystis carinti—had to be considered as plasma 
cell pneumonias. Six of these infants came from 4 different institutions, 2 
were cared for in their own homes. 

In reviewing these 17 records, it was found that the symptoms (and 
pathology at the autopsies) had been essentially uniform. This raised the 
question as to whether it is justified and practical to maintain the classifica 
tion into special types of the ‘‘atypical’” pneumonias occurring in earl) 
infancy. 

If these are roughly outlined as conditions occurring in the first 6 months 
of life, with the main signs of accelerated respiration, cyanosis, pulmonary 
infiltrations (often large) on the X-ray, no response to routine antibiotic 
treatment and negative or non-suggestive bacterial studies, we have to 
deal with the following commonly described types: (1) Primary atypical 
pneumonia; (2) viral pneumonia of infants (now commonly identified): 
(3) plasma-cell pneumonia; (4) giant-cell pneumonia. 

A further number of headings, such as: acute bronchiolitis, virus pneu- 
monia, congenital interstitial pneumonias, ‘‘Friihgeburt’’ pneumonias (pneu- 
monias of prematures), interstitial pneumonitis, pseudo-syphilitic chronic 
pneumonia and others, are now usually accepted either as synonyms for 
the main groups or possible sub-groups of one of the commonly described 


types. 
The clinical symptoms and course of the 17 cases reported vary sufficiently 
to overlap all the descriptions given in some 40 publications on the various 
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forms of interstitial pneumonia. These descriptions per se overlap eac 
other in practically all important symptoms. Only the onset may be differen 
it is usually described as gradual and slow in the reports on “‘viral’’ form: 
whereas the typical commencement of the plasma-cell cases is diarrhoe 
or other nonsuggestive symptoms, until the dyspnoea and cyanosis sudden| 
develop and the infant immediately presents the appearance of being severe] 
ill; usually the child is either premature or in a poor condition for othe 
reasons. This last description fits most of the 17 cases presented here, i 
is to be noted, however, that all cases but one of those cared for by skille 
observers are reported to have had a gradual onset of dyspnoea over some day: 
In the 16 cases in which an X-ray was taken, definite, often extensiv 
density was found, and this is noted in all reports dealing with X-ray find 
ings. Two types of X-ray picture are common: either evidence of infiltra 
tions extending from the hilar region and branching out towards the ches 
wall, or diffuse nodular areas of considerable density, As a rule, the X-ra, 
findings are out of proportion ot the scanty physical changes, and are ofte: 
also associated with a relatively unimpaired general condition of the child 
Descriptions of X-ray films, and in particular the films reproduced i: 
various publications, are essentially identical. For example, the films repro 
duced by Adams and Sternberg & Rosenthal, respectively, are suggestive. 
although both are described as typical of two differently named and charac 


terized conditions. 

As to the etiology, some confusion has been caused by the description 
of the Pneumocystis carinii, a protozoon found and named by Vanek an 
Jirovec, and suggested as the etiologic factor of the plasma-cell pneumonia. 
This conception is largely accepted in several publications from Czechoslo- 
vakia and Germany. It is evident that this protozoon is now found in almost 
every case of plasma-cell pneumonia when thoroughly looked for, and is 
often easily recognised in published photomicrographs where the author 
himself has not described it. As stated by Carlberg and Nathorst-Windah! 
this is the case in Fig. 2 of Gormsen’s publication, and is certainly als: 
the case in Fig. 3 of Wolmann and co-workers’ Case 1, reported as a giant 
cell pneumonia. It can only be a question of a short time until it is firs 
demonstrated on the other side of the Atlantic. 

The significance of Pnewmocystis carinii is also claimed on the basis 0 
favourable therapeutic results with anti-plasmodic therapeutics such a 
atebrine, mepacrine and plasmoquine. Later however, these drugs hav: 
been tried with negative results, as also in three of the cases presented here 
The Pneumocystis carinii is also found in children who have died from othe 
diseases (Fingerland & Vortel), and its etiological significance needs furthe 
support to be generally accepted. 
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The pathologic description of all the different conditions dealt with here 
i essentially that of heavy, red, wet lungs with very little air, except for 
tie marginal regions, which are often emphysematous; obstructive and 
i terstitial emphysema as seen in Case 17 seems to be a relatively frequent 
f nding. At microscopy, the bronchioles do not contain cells in the lumen, 
aid their walls and surroundings are relatively free from pathologic changes, 
tiis being in particular contrast to classical bacterial pneumonia. In the 
i terstitial tissue around the alveoli, and in the interalveolar septa, huge 
« nounts of mono-nuclear cells, mainly plasma cells, monocytes and macro- 
|; nages are found, and this picture, with very slight variations, is identical 
i: all the different forms of interstitial pneumonias described. 

Lars Strém, dealing apparently mainly with patients over one year of 
ere, suggests the term interstitial pnewmonia—as first introduced by Lenk— 
t» cover some 13 different names and types. Evidently, this general term 
‘ould also be given to all atypical pneumonias of the newborn infant, 
| itherto specified as a number of different types. 


Summary 


Seventeen cases of interstitial penumonia in children under 15 weeks af age are 
ported. Only 2 patients were premature. Four died. In the case of the 2 who died 
after 1951, Pneumocystis carinii was demonstrated. 

It is stated that these 17 cases, in their symptoms, clinical findings and pathology, 
cover all the characteristics of a number of different forms of viral, atypical and plasma- 
cell pneumonias, and it is suggested that sufficient data are not available to support the 
specification of various forms. All these pneumonias should be dealt with as a clinical 
entity named interstitial pneumonia of the newborn. 


La pneumonie interstitielle du nouveau-né. 


Dix sept cas de pneumonie interstitielle chez des enfants de moins de quinze semaines 
ont été étudiés. Deux d’entr’eux seulement étaient des prématurés. Quatre moururent. 
Parmi les deux dont le décés survint aprés 1951, la présence de Pneumocystis carinii 
fut notée. L’auteur indique que ses 17 cas, par leurs symptémes, leurs aspects clinique 
et anatomo-pathologique, traduisent l’existence de formes diverses de pneumonies, 
qw il s’agisse de pneumonies virales, atypiques ou plasmocellulaires. Il lui semble qu’il 
n’existe pas suffisamment de données permettant de classer de fagon précise ces dif- 
férentes formes. Aussi peut-on réunir toutes ces pneumonies sous le nom de lentité 
clinique suivante : Pneumonie interstitielle du nouveau-né. 


Interstitielle Pheumonie der Neugeborenen. 


Es wird tiber siebzehn Fille von interstitieller Pneumonie bei Kindern unter 15 
Wochen berichtet. Nur 2 von ihnen waren Friihgeborene. 4 Kinder starben. Bei den 
2 Kindern, die nach 1951 starben, wurden Pneumocystis carinii nachgewiesen. Es wird 
dargestellt, dass diese 17 Fille in ihren Symptomen, ihren klinischen Erscheinungen 
und ihrer Pathologie die Charakteristika verschiedener Pneumonieformen — der 
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Viruspneumonie, der atypischen Pneumonie und der plasmacelluliren Pneumonie 

aufwiesen, und es wird angedeutet, dass eine Unterscheidung der verschiedenen Forny 
klinisch nicht méglich ist. Alle diese Pneumonien sollten in einem klinischen Gesam 
begriff mit dem Namen interstitielle Pneumonie der Neugeborenen zusammengefas 


werden. 


Neumonias intersticiales en el recién nacido. 


Se comunican 17 casos de neumonia intersticial en lactantes menores de 15 seman: 
de edad, solo 2 de ellos prematuros. Cuatro casos fueron fatales, los dos que muriero 
antes de 1951 evidenciaron la presencia de Pneumocystis carinii. Los sintomas, hallazg: 
clinicos y patolégicos de estos 17 casos cubren todas las caracteristicas de las diferent: 
formas de neumonias atipicas, virales y plasmacelulares. Los datos no son suficienté 
para afirmar la especificidad de las diferentes formas. Todas estas neumonias debe: 
ser encuadradas en la entidad clinica conocida como newmonia intersticial del recie 


nacido, 
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From the Queen Louise Hospital for Children, Copenhagen 
(Chief: Professor OLUF ANDERSEN, M.D.) 


Non-specific Spondylitis in Childhood 


by ANNALISE DUPONT and HENNING ANDERSEN 


Non-specific osteomyelitis affects the vertebral column in 1-2° (Kern, 
althazar). Out of Keern’s 340 cases 36 were children aged 1-10 years. 
on-specific spondylitis exclusively in children has been reported by Wissler, 
venger, Bremner & Nelligan, and children are also included in series 
ublished by Butler & Blusger, Martin, Agerholm & Trueta, Guri, Tucker & 
lollenberg, and Hellner. 


Aetiology.—The most common exciting organisms are staphylococci or pathogenic 
itestinal bacteria (Hellner). Recent publications (Balthazar) indicate the aetiological 
ignificance of traumata. 

As a rule, the lesion is localized to the lumbar or the lower dorsal vertebrae, usually 
iffecting the bodies. 

Symptoms.—In the acute, often fulminant variety, the clinical signs are domi- 
ated by focal symptoms and/or generalized infection (sepsis). The subacute, often 
nsidious variety commences with an afebrile or subfebrile stage with fatigue and 

anorexia, followed, in a few weeks, by increasing local symptoms. In this stage Guri 
inakes a distinction between four types: the hip-joint, abdominal, meningeal, and 
backpain syndrome—according to which symptoms predominate. 

Diagnosis.—If the condition is dominated by generalized infection, it may be diffi- 
cult to diagnose in the initial stage. As regards the subacute variety, the differential 
diagnostic possibilities may be seen from the above-mentioned 4 clinical types. Radio- 
logical changes—narrowing of an intervertebral space and erosion of the adjacent 
bony surfaces—do not appear until some time has passed. Progressive destruction 
may give rise to kyphosis, scoliosis, posterior dislocation fusion of the vertebrae, etc. 
Regeneration occurs within the first few months. This fact as well as the absence of 
halisteresis are important in differentiating the condition from tuberculosis. Tomo- 
graphy may afford valuable information about the extent of the lesion (Cases 3 and 4). 

In view of the almost invariable involvement of the disc, the disease has been named 
spondylarthritis by some authors, e.g. Saenger. 

Prognosis and Treatment.—In Keern’s series 11 out of the 36 children between 1 and 
10 years of age died. A benign course has been reported by Wissler, Saenger as well 
as Bremner & Nelligan—in a total of 15 cases. This cannot be due exclusively to modern 
antibacterial therapy, as in Bremner & Nelligan’s series of 7 children aged 9 months to 
24 years all recovered after 4-6 weeks’ treatment in a plaster cast, not supplemented 
by antibiotics except in 1 case (penicillin). While all authors seem to be agreed that 
immobilization is essential at least for the duration of the destructive phase, the indica- 
tions for antibacterial therapy are not definitely established. 


— 
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Fig. 1. Case 1 in the acute stage. Narrowing of the intervertebral disc between D 10 and 11 
destruction and collapse of the two adjacent vertebral bodies. 


Authors’ Cases 


During the past 4 years 4 patients with non-specific spondylitis have been 


admitted to the Queen Louise Hospital for Children. 


Case 1.8. P., case rec. 45/52. A girl, aged 21 months, who had so far been in good 
health, suddenly developed high fever, meningism, and faucial reddening. Spinal fluid 
normal. After a few days’ penicillin therapy the patient had apparently recovered. 

When, 10 days later, the temperature increased again, she was admitted to the Queen 
Louise Hospital for Children. On admission she exhibited gibbus at the site of D 10. 
X-ray findings: Narrowing of the disc between D 10 and 11, erosion of the adjacent 
bodies, no halisteresis, no paravertebral abscess, lungs normal. Repeated tuberculin 
tests negative. Widal negative, E.S.R. 70 mm/hour, W.B.C. 15,800 with 50% poly- 
nuclears. Blood cultures revealed Staph. albus. ' 

Treated with penicillin + sulphathiazole for one week, kept in plaster cast for one 
month, and then in a splint at night for 8 months. The patient was quickly rendered 
symptom-free and was discharged at the end of 6 weeks with a normal E.S.R. and 
W.B.C.; the bony lesion was regenerating. 

At follow-up, 4 years later, good mobility of the back. X-ray showed fusion of D 10 
and 11. 

Case 2. J. 8., case rec. 1464/55. A boy, aged 34 years, who had previously been in 
good health, sustained an injury to the mid-back, resulting in a local haematoma and 
tenderness persisting for one week. No symptoms during the next month. Thereupon, 
the patient began to complain of “stomach ache’”’ and increasing stiffness of the loin, 
so he was admitted to the Queen Louise Hospital for Children. On admission physical 
examination showed a gibbus at the site of the fixed area, but no other abnormality. 
X-rays revealed a collapsed disc between L 1 and 2, destruction of the contiguous bony 
surfaces, no halisteresis, no paravertebral abscess. 
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lig. 2. Case 3. X-ray film showing the changes in the lower part of the dorsal column as well 
as the paravertebral abscess. 


Mantoux: (BCG vaccination one year previously). Widal negative. E.S.R. 45 
mm/hour, W.B.C. 15,600 with 65 % polynuclears. 

Kept in a plaster cast for 3 months and thereupon in a splint at night for 6 months. 
No antibacterial therapy was given. E.S.R. and W.B.C. normalized within one month. 
In a few months the bony lesion was regenerating, and the patient was discharged. 

At follow-up 3} years later he was feeling well. There was a mild, S-shaped scoliosis 
and a trace of gibbus, but normal mobility. X-rays showed narrowing of the interverte- 
bral space and slight sclerosis of the adjacent bony surfaces. 

Case 3. A. E. O., case rec. 312/54. Girl, aged 8 years 9 months, previously in good 
health. She developed fever with back pain suddenly and later abdominal pain. 
She was subjected to appendectomy which showed an appendix with slight gross and 
microscopic changes. In connection with the operation the patient had high fever and 
marked stiffness of the back. Spinal fluid normal. Treated with penicillin for one 
week and discharged feeling well. 

Two weeks later the patient was admitted to the Queen Louise Hospital for Children 
because of fluctuating temperature, fatigue, and an elevated sedimentation rate. On 
admission she was running a low-grade fever. She had a gibbus at the site of D 10 
and was holding this part of the back very rigid. Strikingly brisk deep reflexes in the 
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Fig. 3. Tomogram in Case 3 showing destruction and posterior displacement of D 11 as weil 
as narrowing of the intervertebral space and destruction of D 12. 


lower limbs. X-rays revealed destruction anteriorly in the body of D 10, narrowing 
of the underlying intervertebral space, and a paravertebral abscess. No halistere- 
sis. Mantoux: + (BCG vaccination 3 years previously). Chest radiography: Normal. 
Widal negative. Staphylococcus antitoxin titre constantly elevated through severa! 
months. E.S.R. and W.B.C. elevated. 

Treatment: Penicillin, 200,000—-600,000 units daily for 4 weeks, plaster cast for 
months. The paravertebral abscess and temperature yielded, and the E.S.R. ani 
W.B.C. were normalized. Tomography showed that the posterior margin of D 1! 
projected into the spinal canal (Fig. 3). For this reason, and in order to speed the healing 
of the bone lesion, a Hallstead spondylodesis was performed in the Orthopaedic Hos 
pital. The postoperative course was uneventful, and the patient was discharged fo 
out-patient treatment with braces of different kinds. Ever since, she has been feeling 
well. In particular there have not been any signs from the central nervous system 

Follow-up 2} years later showed no abnormality apart from slight collapse an: 
sclerosis of the affected vertebrae. 

Case 4. J. F., case rec. 1027/55. Boy, aged 7. Insidious onset with low-grade fever 
headache, limping, and pain in the left flank. X-rays of the spine failed to show 
any abnormality. After a 3-week symptom free interval, he had a recurrence of th: 
above-mentioned symptoms and was admitted to the Queen Louise Hospital for Chil 
dren. Admission findings: Fixation of the lower part of the back, gait marked by : 
throwing forward of the left hip. Increasing pain in the back and flank owing t: 
muscular fixation, simulating pareses of the lumbosacral, abdominal, iliopsoas, anc 
median gluteal muscles. X-rays of the spine, including tomography, showed narrowing 
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of the intervertebral space L 4—5 and erosion of the contiguous vertebrae. No para- 
vertebral abscess or halisteresis. 
Cerebrospinal fluid: No abnormality. Widal negative, tuberculin skin test negative, 
| .S.R. 28 mm/hour, rapidly decreasing, W.B.C. 9800. 
Treatment: Penicillin, 1 million units daily for 36 days, achromycin for 6 days, 
astic cast for 6 weeks, thereupon a splint at night. Course: Twelve days after admis- 
m pus was voided per rectum (culture negative for pathogenic intestinal bacteria 
staphylococci). This was immediately followed by improvement of the general 
ndition as well as the local symptoms. 
Follow-up: 2 months. No kyphosis or scoliosis, good mobility of the spine. X-rays: 
steosclerosis of the involved vertebral bodies and narrowing of the intervertebral 
ace. 


Discussion 


Our 4 patients represent all 4 syndromes set up by Guri. Case 1 had 
eningeal symptoms. Although it cannot be entirely ruled out that the 
sease commenced as pharyngitis with meningism and was later compli- 
ited by spondylitis, it is more likely that the entire course is explicable as 
ondylitis with an initial stage of meningeal symptoms. The symptoms in 
(ase 2 correspond to Guri’s back-pain syndrome. Case 3 can naturally be 
classified as the abdominal syndrome. However, in this case also it is impos- 
sible to tell with certainty whether the spondylitis was primary or whether 
i' is interpretable as a complication of appendicitis. In Case 4 the symptoms 
correspond exactly to the hip-joint syndrome, there being a mixture of mus- 
cular spasms and pseudopareses in conjunction with low-grade fever which 
ave rise to a suspicion of poliomyelitis. Most probably staphylococcal in- 
‘ctions were responsible in Cases 1 and 3. In Case 4 the aetiology is not 
clear. It is difficult to decide whether the evacuated pus was related to the 
skeletal lesion. Trauma may have been the cause of the disease in Case 2. 
According to Balthazar, the trauma must have been a severe one and it 
must have occurred a minimum of 19 days and a maximum of 8 weeks prior 
to onset. Both conditions are fulfilled in Case 2. 


fe 


Summary 


The authors report 4 cases of non-specific spondylitis in children aged 1—10 years. 
These 4 patients presented 4 widely different syndromes: Meningeal, back-pain, ab- 
dominal, and hip-joint syndromes. The aetiology seems to have been staphylococcal 


infection in 2 cases. 


Spondylite non spécifique dans Venfance. 

L’auteur rapport 4 cas de spondylite non spécifique chez des enfants agés de 1 a 
10 ans. Ces quatre malades présentaient 4 syndromes absolument différents : tableau 
de méningite, de douleur dorsale, de coxarthrie et syndrome abdominal. Dans deux 
cas, ’étiologie semblait imputable a une infection staphylococcique. 
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Unspezifische Spondylitis im Kindesalter. 

Die Autorin berichtet iiber 4 Fille von unspezifischer Spondylitis bei Kindern it 
Alter von 1-10 Jahren. Diese 4 Patienten wiesen 4 verschiedene Syndrome au! 
Meningiale Erscheinungen, Riickenschmerzen, abdominelle Beschwerden und Hiift 
gelenkssymptome. Atiologisch kommt in 2 Fiillen eine Staphylokokken-Infektion i 
Frage. 


Espondilitis inespecifica en la infancia. 


El autor comunica 4 casos de espondilitis no especifica en ninos entre 1 y | 
anos de edad. Presentaron 4 sindromes diferentes: Meningeo, dolor dorsal, abdomina 
y de la articulacién de la cadera. En 2 casos, la etiologia parecié ser estafilocéccic: 
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from the Children’s Department, Odense County and City Hospital, Odense (Chief: 
J. FLAMAND CHRISTENSEN, M.D.) 


Prolonged Icterus Neonatorum and Congenital Myxedema 


by J. FLAMAND CHRISTENSEN 


In 1954, Akerrén called attention to the fact that prolonged physiologic 
j undice of the newborn (icterus neonatorum prolongatus) may occur in 
iifants with congenital myxedema. He discussed three cases of his own 
cbservation and seven more which were seen by others. Since the two 
‘iseases are rare, he supposed that the simultaneous appearance could not 
le due to chance but must be based on an interrelationship or a common 
cause, an assumption which will increase in probability the more frequently 
this combination is observed. 

In the last 8 years, 11 infants with congenital myxedema were treated in 
the children’s department in Odense. Five of them had icterus of more 
than two months’ duration after birth. One of the infants was admitted at 
the age of two months because of the persistent jaundice; only the history 
of this patient will be reported in detail. The others were admitted after the 
icterus had disappeared. The most important data of the five children are 
given in Table 1. 


Case Report (Case 5).—Boy, normal delivery on 18 May 1954. Birth weight 2900 g. 
He became icteric at 2-3 days of age. Nocerebral symptoms at any time, good condition 
at the beginning. Admitted 6 August 1954 because of persistent icterus. He was short, 
plump and limp, with thick eyelids, large tongue, rough voice, and the skin was deeply 
jaundiced and leather-like. Marked constant nystagmus. 

Skin biopsy showed myxedematous changes. Hb.: 74%, erythrocytes: 3.16 mill., 
leucocytes: 5240 with a normal blood picture. Coombs’ test negative. Blood type: 
A Rh pos. (mother: O Rh pos.). Serum cholesterol on 7/8: 234 mg %, on 13/9: 144 mg %. 
Serum bilirubin on 7/8: 21.2 mg %, on 19/8: 4.4 mg %, on 13/9: 1.0 mg %. Feces were 
always of normal colour, and the urine was light coloured and gave a negative reaction 
for bilirubin and urobilin. 

With thyroid therapy the general condition improved rapidly; the jaundice disap- 
peared in the course of a few weeks. At later examinations, the somatic growth has been 
good but there is still a nystagmus, a defect of vision and presumably a hearing defect, 
and definite mental retardation. 
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TABLE 1 


Duration of} ,. Age 
— Age on Birth weight stile diagnosis of Mental Blood typ 
admission g myxedema devt. 
months 
F Ll yrs 4700 6-8 10 I.Q. 63 |) Mother: 
O Rh pos. 
F 9 yrs 4800 3-4 5 normal Father : 
O Rh neg. 
F 10 yrs over 3500 3 8 1.Q. 67 A Rh pos. 
Mother : 
A Rh pos. 
M 5 mths 4550 3 5 imbecile A Rh neg. 
Mother: | 
A Rh neg. | 
M 2 mths 2900 3 2 imbecile? | A Rh pos. | 
Mother: | 
O Rh pos. | 


All 5 cases had typical myxedema symptoms during the first months 
after birth, and jaundice from 2-3 days of age for at least 3 months. The 
icterus had, in all cases, the appearance of a prolonged physiologic icterus. 
The bowel movements were of normal color, and there was no marked ane 
mia. Isoimmunisation on the basis of blood group incompatibility is excluded 
in all cases—or very unlikely. Definite mental retardation was found in 
4 children, and eye symptoms in the form of severe strabismus or nystagmus, 
likewise in 4. 


Discussion 


These five cases correspond closely to the ones reported by Akerrén. 
It is therefore probable that this combined syndrome is relatively common— 
as has also been asserted by Vahlquist—and does not depend on coincidence 
but on a mutual relationship of the two entities. 

It is unlikely that the jaundice can be the cause of the hypothyroid state 
one of the reasons being that such a combination is never seen with icterus 
due to erythroblastosis or primary liver or biliary tract diseases. It is like- 
wise improbable that the congenital thyroid defect is the only, or the most 
important, cause of the infant’s jaundice. Presumably it is a matter of phys: 
iologic icterus neonatorum which persists for an especially long time duc 
to the hypothyroidism. 

The most important causes of neonatal icterus are the postnatal hemolysis 
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aid hepatic immaturity. Signs of increased or prolonged hemolysis have 
nt been demonstrated in any of the reported cases. On the other hand it is 
p obable that the neonatal immaturity of different organs will continue for 
a longer period in athyroid infants and in this way extend the duration 
o jaundice. “The degree of hyperbilirubinemia is a measure of the functional 
n iturity of the infant at the time of birth’ (Davidson, Merritt & Weech). 
I is reasonable to believe that beside immaturity of the liver, an immature 
rc ial function is also of significance for the degree and duration of icterus. 
I. all the cases where information about the urine is available (Akerrén’s 
( ses 1, 2, 3, 4, 5, 7 and our Case 5), the urine was found to be normal; 
it did not contain bilirubin. The threshold for the appearance of bilirubi- 
n ria is variable and especially high in hemolytic icterus and icterus neona- 
tc cum (With), so that bilirubinuria is rarely encountered in the latter condi- 
tin. Yet it may appear strange that cases with an icterus with serum bili- 
ri bin levels of 12.5 mg %% (Akerrén’s Case 1) and 21,2 mg%% (our Case 5) do 
n. t show excretion of bilirubin in the urine. The very low bilirubin clearance, 
0. this occasion, like the low urea and inulin clearance in young infants, 

iy be due to an incomplete development of renal function, and this defec- 
ive state probably continues longer when the infant has myxedema. 

The visible icterus depends mainly on a deposition of bilirubin in the 
tissues and only to a less degree on the colour of the tissue fluids and serum. 
li physiologic jaundice there is, however, no fixed relationship between 
the degree of visible jaundice and bilirubinemia. ‘“‘Obviously some skins 
must reveal icterus more easily than do others” (Smith). It is possible that 
the characteristic myxedematous skin changes bring along an increased 
affinity for bilirubin. 

In this connection it would be interesting if it could be shown that the 
icterus disappeared faster with thyroid therapy than without such treatment. 
In the cases in which treatment was begun while the infant was icteric, the 
jaundice decreased rapidly concurrently with the myxedematous signs. In 
the other cases, however, it disappeared spontaneously in spite of persisting 
signs of myxedema. The treatment appears to have speeded up the dis- 
appearance of the icterus but a definite comparison between treated and 
untreated cases is not possible. 

The question naturally arises whether the combination of icterus with 
myxedema points to an especially grave prognosis, particularly in regard 
to cerebral damage, as is the case in kernicterus in connection with erythro- 
blastosis, prematurity or other severe debility. 

Thus normal mental development was found in only one of my 5 cases, 
and in one of Akerrén’s 3; in the others, signs of cerebral damage with marked 
intellectual defects and severe strabismus and nystagmus were present. 
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In ordinary physiologic icterus in non debilitated infants, or in jaundi « 
due to liver or biliary tract disturbances, cerebral damage is, however, nev. r 
seen. It might be assumed, nevertheless, that the brain cells in myxeden 
have been primarily affected to such an extent that they are especial y 
sensitive to a toxic effect of bilirubin or its derivatives. This would corr .- 
spond to the probable pathogenesis of kernicterus. 

In the cases here described acute neurological symptoms such as a e 
typical for kernicterus were, however, never seen, and even though perm .- 
nent cerebral damage as a consequence of kernicterus may become manife +t 
only as a mental or sensorial defect, the typical picture in such cases ‘s 
based on the damage of the basal nuclei with athetosis and dystonia— a 
symptom complex which is not seen in connection with myxedema. 

Besides, equally severe cerebral defects as in the described cases, are nut 
seldom found in congenital myxedema without jaundice. It is therefore 
hardly justified to make the bilirubinemia responsible for the poor prognosis. 

It is peculiar that the birth weights of 4 of these infants were striking! y 
high: 4700 g, 4800 g. “‘more than 3500 g”’, and 4550 g; only in Case 5 was it 
rather low, 2900 g. In Akerrén’s first and third cases, the birth weights were 
4160 g and about 4000 g, respectively, in his second report it is not mentioned, 


pS) 


and among the cases quoted by him, Wallgren’s weighed 3200 g and Vahl- 


quist’s 4300 g, while the weights are not given in the rest. 
Most of these infants are thus large at birth. This is noteworthy consider- 


ing that prglonged neonatal jaundice is much more frequent among ipfanis 
with a low than among those with a high birth weight. Beskow encountered 


icterus of more than 14 days’ duration in 48.7% of infants weighing less 
than 2500 g at birth, but in only 5.7% of those weighing more than 3500 g. 
However, of the 6 infants with congenital myxedema without icterus who 
were treated during the same period on the ward, 4 also had high birth 
weights (4900 g, 4300 g, 4200 g, 4100 g). It is possible that this fact is char- 
acteristic for infants with congenital myxedema, but I have not seen it de- 
scribed earlier. If this is the case, it may be due to the influence of an abnoy- 
mal hormone balance which affects these infants already before birth. 


The prognosis in myxedema giving symptoms during the first months of 
life is always doubtful and most often poor, and irreparable damage may 
possibly be present already at birth. Still it may be considered to be of the 
greatest importance to start therapy as early as possible. 

The recognition that a prolonged icterus in a newborn may be the first 
sign of congenital myxedema can help significantly in arriving at an early 
diagnosis. 
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Summary 


{mong 11 cases of congenital myxedema, five had prolonged neonatal icterus of 


more than two months duration. It is assumed that the slow maturation of the organs 
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, congenital myxedema results in a deepening and prolongation of a physiologic 


rus. 
\ prolonged physiologic icterus may consequently be the first sign of myxedema 
| in this way help in arriving at an early diagnosis. 

"he 11 infants with congenital myxedema had an average birth weight of 3950 g, 
| 7 weighed between 4100 g and 4900 g. High birth weight was found among jaun- 
ed as well as non-icteric infants. It is assumed that a high birth weight with congeni- 
myxedema can be due to a prenatal disturbance of the hormonal balance. 
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From the Municipal Out-Patient Clinic for Allergic Diseases in Children, Copenhag 
(Head: E. WINGE FLENSBORG) 


Sex Variations of Cutaneous Reactions in Asthmatic Childre: 


by E. WINGE FLENSBORG 


It is generally known that asthma occurs twice as often in boys as in girls (3, 4, 
12), but in acute asthmatic bronchitis in infancy and early childhood the same si x 
difference is also found (1, 8). In reports concerning sex differences in infantile eczenia 
and Besnier’s prurigo, the results are somewhat different (2, 4, 10) and suggest a higher 
incidence in girls. In allergic diseases in childhood altogether, a higher incidence 
among boys has been demonstrated in children aged 0-10 years; conversely, the 
incidence at puberty is higher in girls (4, 9). The differences between allergic boys and 
girls, however, are more profound. Asthma starts earlier in boys than in girls (3, 4, 5), 
and in the tendency to spontaneous cure there seems to be a difference too: the asth- 
matic attacks cease, on the average, somewhat earlier in girls (5). Furthermore, a 
sex difference exists concerning frequency and strength of positive skin tests: boys, 
on the average, react more often and more strongly positively than girls (3, 6). 

A more acurate analysis of the sex differences in skin reactions in different age 
groups and with different allergens does not seem to have been published earlier. 


Own Investigations 


Scratch tests with a considerable number of allergens (inhalants and 
foodstuffs) were carried out in 853 children with the diagnosis of bronchial 
asthma and/or asthmatic bronchitis. Five hundred and seventy-three (67 


TABLE | 
Results of scratch tests in 853 asthmatic children. 
Boys Girls 
Groups of allergens Number of Per cent Number of Per cent 
scratch tests positive scratch tests positive 
Amimel hairs 4,798 4.6 2,282 4.4 
Dust of feathers ....... 568 31.7 282 21.3 
House-dust (purified)... . . 653 44.9 330 31.5 
585 4.0 278 4.7 
Total 12,124 9.5 5,895 do 
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Fig. 1. Incidence of positive scratch tests with inhalants in various ages in asthmatic 
boys and girls. 
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Fig. 2. Incidence of positive scratch tests with foodstuffs in different ages in asthmatic 
boys and girls. 


per cent) were boys, 280 (33 per cent) girls. Many of the children have been 
tested two to several times at intervals from half a year to three years. A 
total of 18,000 scratch tests has been done, 12,000 in boys and 5900 in girls, 
with 9.5 per cent and 7.3 per cent positive reactions, repectively. Only 
definitely urticarial, sharply and irregularly delimited immediate reactions 
were registered as positive. 

In almost all groups of allergens, the incidence of positive scratch reac- 
tions is higher in boys than in girls, but for some of the groups the difference 
is only minimal. Since the frequency of positive scratch reactions varies 
much in different age groups (6, 7), more exact information will be obtained 
by an analysis of the reactions with the individual allergens in different 
ages (Figs. 1 and 2). 
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Fig. 1 demonstrates that boys of all ages more frequently than girls rea t 
positively to scratch tests with inhalants. This is most marked when hou e 
dust is concerned, but the same tendency is obvious in the results wii 4 
feathers and pollen. 

Fig. 2 shows that the incidence of positive scratch tests with foodstuf> ;, 
as distinct from inhalants, decreases with increasing age, but with rega:d 
to the sex difference the findings are the same: boys react positively mo e 
frequently than do girls, and this holds true for all age groups (exceptio 
cow’s milk in children more than 6 years of age). 

Altogether it has been demonstrated that in all ages with almost « | 
allergens, asthmatic boys react more frequently positively than do asthmat ¢ 
girls. 

A definite cause for the sex differences demonstrated in the present aid 
earlier papers has not been given, but hormonal differences may be tle 


cause. 


Summary 


In 853 asthmatic children it was found that boys in all age groups and with almost 
all allergens reacted more often positively to scratch tests than did girls. 


Variations dans les épreuves cutanées de sensibilisation chez des enfants asthmatiques en 


fonction de leur sexe. 


L’auteur indique que, chez 853 enfants asthmatiques, les garcons réagissaient mieux 
que les filles aux scratch-tests, quel que soit leur age, ou l’allergéne en cause. 


Geschlechts-Variationen von Cutan-Reaktionen bei asthmatischen Kindern. 


Bei der Untersuchung von 853 asthmatischen Kindern ergab sich, dass Knaben in 
allen Altersgruppen und mit fast allen Allergenen bei Haut-Skarifikationstesten 6fter 


positiv reagierten als Méadchen. 


Las reacciones cutaneas en nitios asmaticos. Su relacion con el sexo. 


Se estudiaron 853 nifios asmaticos encontréndose que los varones, independiente - 
mente de la edad y casi con todas los alergenos, dan mas amenudos que las nifias 


reacciones cutaneas positivas. 
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From Dronning Louises Children’s Hospital (Chief: Prof. O. ANDERSEN) 


Neonatal Hepatitis with Osteomalacia 


by BENT FRITS-HANSEN 


A case of long-standing neonatal hepatitis has recently been admitte:. 
The patient had developed extensive osteomalacia, but recovered subs: - 
quently. The case is presented since it illustrates the connection betwee 
bone metabolism and liver disease. 

The etiology of neonatal hepatitis has been investigated by Stokes. H 
studied 12 infants in whom the symptoms of hepatitis began during tl 
first 2 months of life, and he came to the conclusion that transplacents 
infection with homologous serum hepatitis virus was the most reasonabi|: 
explanation. This theory was supported by the observation that he was 
able to transmit serum hepatitis virus to human volunteers by injecting 
blood from both one of the infants and the mother. 

On the other hand, it must be mentioned that not all siblings of mothers 
who have given birth to a child with neonatal hepatitis develop this disease. 
Gellis and collaborators have reported that at least 35 siblings from 25 such 
families did not show any signs of neonatal hepatitis, and only in 4 cases 
siblings younger than the affected child developed this condition. A few 
other cases of familial hepatitis have been reported (Adams) but these 
cases may in some instances have been caused by hereditary metabolic 
disorders. 

The theory of transplacental infection is further supported by the observa- 
tion by Drake that most patients infected by the virus of homologous 
serum hepatitis often do not develop antibodies, and are thus prone to 
become silent carriers. This is in contrast to the well known fact that im 
munity quickly develops after infection*with infectious hepatitis. Therefore. 
infection from mother to child with this disease seems to be rare. 

Hsia et al. carried out a follow-up study on 11 children whose mothers hac 
suffered from infectious hepatitis during pregnancy. They reported that no 
case of hepatitis developed in the neonatal period, or later. 

As a conclusion of these observations, it may be stated that there i 
strong evidence that most cases of neonatal hepatitis are caused by trans 
placental infection with homologous serum hepatitis which is known t: 
have an incubation time of 60-150 days, whereas the incubation time o 
infectious hepatitis virus is only 10-40 days. 
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In cases of neonatal hepatitis beginning after the first few months of 
e, both etiologies must be considered. 

The microscopic picture of the diseased liver in infants suffering from 
onatal hepatitis is characterized by inflammatory reactions and large, 


ultinucleated giant liver cells. These cells are believed to represent rege- 


ratory processes of the liver of the fetus or the young infant (Craig and 
nding). A very similar microscopic picture has been seen in infants that 
fered from hemolytic jaundice and erythroblastosis (Anderson) and has 


en observed in young children (Traisman ef al.) and even in an adult 
(.ucké) with chronic hepatitis, and the giant cells alone are therefore not 


ecific for virus hepatitis in the newborn. 
Viral hepatitis in infancy is a rare disease but it is often followed by 


‘rrhosis, and the mortality rate is high, about 50% (Stokes and Craig 


al.). In contrast to this, a follow-up of 200 cases of infectious hepatitis in 


‘sildren did not reveal any case of cirrhosis (Craig). 


Case Report 


Girl L. N. (537/55) was admitted to the Hospital 13 months old. She is no. 3 of 3. 


ne two siblings are well and have never suffered from jaundice. The mother has 
iffered from gallbladder stones for 5 years and had icterus during one attack, but 


lenies hepatitis. 


Fig. 1. Liver biopsy with the multinucleated parenchymal cells and no signs of 
biliary cirrhosis. 


n 
: 


a se 


378 BENT FRIIS-HANSEN 


Fig. 2. The bones of the lower extremities: before (A) and after 1 month (B) and 
5 months (C and D) of treatment. 


The patient had slight neonatal jaundice which disappeared completely. At tw 
months of age she developed severe jaundice, and two months later an exploratory 
laparotomy was performed and, as the external biliary system proved to be normal 
a liver biopsy was taken. 
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The microscopic picture showed degenerative changes and inflammatory reactions, 
ond seattered large multinucleated parenchymal cells (Fig. 1). The child went home, 
terus persisted, and at 13 months of age the child was admitted to Dronning Louises 
(hildren’s Hospital in a very poor condition. She was small, atrophic and with greyish 
vundice. She had shallow respiration due to softness of the ribs. The bones were tender 
nd so soft that the extremities could be bend in any direction, as if there had been 
) bones at all. The urine was dark and the stools light but not bulky or greasy, and 
) fat was seen on microscopic examination. She was treated with blood transfusions, 
itibioties, water-soluble vitamins: A (10,000 units per day), D (2000 units per day), 
, C, E and K, and received supplements of calcium chloride and protein hydrolysates 
the diet. 
The child recovered slowly during the following months, icterus disappeared, the 
. lour of the stools and urine became normal, and X-ray examination showed recalci- 
cation of the bones (Fig. 2). 
Laboratory examinations on admission showed: icterus index 35 (Meulengracht), 
rum bilirubin 4.2 mg %, serum calcium 4.1 meq, serum phosphorus 2.6 meq, alkaline 
) hosphatases 142 units (King-Armstrong), pH of the blood 7.46, prothrombin time 
3 sec. (norm. 18 sec.), erythrocyte sedimentation rate 19 mm/hr. After two months 
.f treatment these values returned to normal except that the phosphatases remained 
‘levated (40-60 units) and the prothrombin time was unchanged. Other analyses gave 
essentially normal results; these included serum proteins (fractionated and by electro- 
phoresis), white cell count and platelets, total carbon dioxide, chloride, sodium, 
potassium, blood urea, thymol extinction and routine urine examination. 
On admission the urine contained large amounts of aminoacids: glutamin, alanin 
und lysin. On several later occasions no abnormal excretion of aminoacids was found. 


From the above-mentioned facts, there is strong evidence that this case of 
neonatal hepatitis has been infected with homologous serum hepatitis virus 
directly from the mother. The case was complicated by an extensive osteo- 
malacia. 

Liver disease may, like celiac disease, lead to rickets due to defective 
absorption of vitamin D. However, this complication is fairly rare. Craig, 
Gellis & Hsia who have studied more than a hundred children with liver 
cirrhosis do not describe any case of bone disease in their material. But when 
the two diseases are seen at the same time this may be related to a direct 
connection between liver and bone metabolism. This relationship is indicated 
by several observations. 

It has been shown that much larger quantities of vitamin D were re- 
quired, even when administered parenterally, to effect cure in rachitic rats, 
when the liver was injured (Heyman). A similar observation was made in 
dogs with injured livers (Greenberg) where injection of parathyroid extract 
failed to increase the level of serum calcium. Gerstenberger reported that 
certain cases of cirrhosis of the liver may develop rickets in spite of adequate 
antiracitic measures. 

Three cases of fatal liver disease with extensive osteoporosis have been 
reported (Hansen, Ziegler & McQuaurrie and Roberts & Sullivan). In these 
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patients jaundice was mild or absent, and in one case recalcification of th: 
bones took place. 

In spite of the fact that osteomalacia rarely is seen in patients with live 
disease, these observations may support the theory that the osteomalaci: 
is due to lack of some unknown factor normally present that promote: 
valcification or prevents decalcification (‘‘hepatic rickets’ (Gerstenberger)) 

The severe osteomalacia seen in this child might of course be explainec 
as a result of acholic stools with defective absorption. However, the mothe: 
claimed that she had given the child a proper diet and vitamin D prepara 
tions at home, and denies that the patient at any time had periods oi! 
diarrhoea or steatorrhoea. Furthermore she had gained 2 kg of weighi 
during the period at which the osteomalacia developed. At admission th« 
decalcification was so severe that it seems reasonable to believe that othe: 
factors have been at play. The low serum calcium and low calcium excretion 
in the urine does not indicate a primary hyperparathyroidisme, and as similar 
cases have been reported, it may be reasonable to relate the extensive decalci- 
fication to a general metabolic disorder directly connected with the liver 
disease. 


Summary 


A ease of neonatal hepatitis with extensive osteomalacia is presented, and the rela- 
tionship between bone-metabolism and liver disease is discussed. 


Hépatite néonatale accompagnée d’ostéomalacie. 


Un cas d’hépatite néonatale accompagnée d’une ostéomalacie sévére est rapporté. 
Le rapport entre le trouble du métabolisme osseux et l’affection hépatique est discuté. 


Hepatitis bei einem Neugeborenen mit Osteomalacie. 


Ein Fall von Neugeborenen-Hepatitis kombiniert mit ausgedehnter Osteomalacie 
wird vorgesteilt und die Beziehungen zwischen Knochen- und Leberstoffwechsel 
werden diskutiert. 


Hepatitis neonatal con osteomalacia. 


Se presenta un caso de hepatitis neonatal con osteomalacia extensa; discutiéndose 
la relacién entre metabolismo éseo y enfermedad hepatica. 
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Die Kunst der Medizin in China 


von SVEND HEINILD 


Die chinesische Kunst der Medizin ist nicht die alteste der Welt. W 
haben auf mesopotamischen Tontafeln und aigyptischen Papyri schriftlic 
Zeugnisse von iirztlicher Kunst, die beinahe 5000 Jahre zuriickliegen, al 
ungefihr 3000 Jahre vor unserer Zeitrechnung. Aber in China treffen w 
die iilteste, lebende Nation mit einer durch die Zeiten hindurch stand 
zusammenhingenden Kultur. 


Fig. 1. Orakelknochen aus dem 
13. oder 14. Jahrhundert v. 
Chr. Das Buchstabenzeichen 
rechts oben ist die alte Form 
des chinesichen Wortes fiir sca- 
bies. Fig. 2. Pien Chueh. 


Deshalb kann man heute die chinesische medizinische Kunst als d 
iilteste mit bewahrter Tradition bezeichnen, die ihre Wurzeln jedenfalls i: 


13. oder 14. Jahrhundert vor Cristi Geburt hat. Die altesten schriftliche: 


Zeugnisse von der Behandlung menschlicher Krankheiten in China finde 
wir auf sogenannten ,,Orakelknochen* aus dem 13. Jahrhundert v. Ch 
,,The Book of Rites‘‘, ein Handbuch der Zeremonien und Gebriiuche, g: 
schrieben unter der Chou-Dynastie (12.-15. Jahrh. v. Chr.) behandelt Med 
zin, Chirurgie, Ernihrungslehre, Behandlung von Tieren und verschiede1 
Formen der irztlichen Kunst. Aus dieser Periode hat man Gewissheit di 
fiir, dass Furunkel inzidiert und verschiedene Drogen intern angewend« 
worden sind. Mehr als 300 verschiedene Remedien scheinen damals bekan: 
gewesen zu sein, und aus dem letzten Jahrhundert vor Christi Geburt liege 
die altesten Rezepte der Welt vor zur Verwendung von Quecksilber un 
Schwefel bei Behandlung von Hautkrankheiten. Diese letzteren Behanc 
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ingsmethoden kennt man ca. 1000 Jahre spiiter in Arabien und Indien, 
_ ber in Europa sind sie erst im 16. Jahrhundert zur Anwendung gekommen. 

Schon im 12. Jahrhundert vor Christus werden zwei bestimmte Formen 

on Patientenbehandlung erwahnt, die Akupunktur und die Moxibustion, 
.ie man beide noch heute anwendet. 


Bei der Akupunktur fihrt man biegsame Metallnadeln an verschiedenen Stellen des 
érpers ein — man fiihrt an, dass es im ganzen ungefiihr 300 Punkturstellen gibt — 
.-es um ,,die Funktion des Nervensystems zu regulieren‘‘. Man beabsichtigt damit 
‘ine Blutentnahme oder Punktur von Hohlriumen. Bei der Moxibustion brennt man 
einer Art und Weise, die an Tabakrauchen erinnert, zigarrenihnliche Gebilde von 
temisia vulgaris iiber verschiedenen Stellen der Haut ab, aber man erstrebt nicht, 
ie ab und zu fehlerhaft angenommen, eine Liidierung oder Verbrennung der Haut 
lbst. Ebenfalls werden verschiedene Massagensysteme, die auch heute noch ange- 
undt werden, aus dieser Periode erwahnt, und man hat die Gewissheit, dass damals 
wohl praktische Arzte fiir die Bevélkerung existierten, wie auch Arzte, die angestellt 
iren, um die Mitglieder der herrschenden Dynastie im 5. Jahrhundert vor Christus 


i behandeln. 


Aus dem 5.-4. Jahrhundert vor unserer Zeitrechnung liegt die grésste 
‘rfindung in der Medizin vor, nimlich Pien Chuehs Beschreibung der Bedeu- 
iung des Pulsfiihlens. Auf dieser Basis bildete sich eine umfangreiche medi- 
inische Literatur in China, die die chinesische klinische Medizin fiir alle 
“ukunft geprigt hat. Diese Entdeckung wurde im 6. Jahrhundert n. Chr. 
iach Japan iiberfiihrt und erreichte erst im 9. Jahrhundert n. Chr. Arabien, 
vo Avicenna sie im 10. Jahrhundert in seinem ,,Canon of Medicine“ be- 
schreibt. 

Pien Chueh war der erste uns bekannte Arzt, der versucht hat, eine 
Synthese des bestehenden medizinischen Wissens zu schaffen. Er entsagte 
allen Hexen- und Zauberkiinsten und versuchte, eine Krankheitslehre auf 
anatomischer Basis zu griinden. Seine Hauptgedanken hat er in seinem 
Werk ,,Nan Chieng“ niedergeschrieben. Aus dem 3.-2. Jahrhundert v. Chr. 
kennen wir Chang Chungchings ,,Ching Kuei Yu Han Chieng“ (Medizinische 
Prinzipien), und Huang Ti Nei Ching, ein Handbuch, das durch Jahrhunderte 
hindurch benutzt worden ist, und das das erste zu sein scheint, das den 
chinesischen Grundgedanken feststellt, namlich, dass der menschliche K6r- 
per ein integrierender Bestandteil des Universums ist (Mikrokosmus und 
Makrokosmus). Man hebt hervor, dass es in hGherem Masse gilt, Krankheiten 
vorzubeugen, als diese zu heilen, wenn sie erst entstanden sind. 

Als prophylaktische Massnahmen schligt man vor, ein regelmissiges Le- 
ben zu fiihren, mit passender Ernihrung und einer passenden Mischung 
von Arbeit und Ruhe. Dies erfordert ein ruhiges Herz und einen stillen Sinn. 

Im iibrigen teilte man die Krankheitsursachen in externe (Kalte, Hitze, 
Trockenheit, Feuchtigkeit, Wind und Feuer) und interne (Freude, Zorn, 


| 
| 
| 
| 


rif 


384 S. HEINILD 


Angst, Begehren, Trauer und Furcht) ein. Unter arabischem Einfluss, au 
den ich spiter zuriickkommen werde, ging man im 14. Jahrhundert daz 
iiber, dieses System zu vereinfachen und nur von den ,,vier Luftarten 
Wind, Kalte, Wirme und Feuchtigkeit zu sprechen. Beide Systeme, n 
mentlich aber wohl das erste, kinnen unseren heutigen Hygienikern w 
Psychosomatikern allerhand zu denken geben. Unter der Han-Dynasti 
ungefihr zur Zeit von Christi Geburt, soll die Chirurgie ein hohes Nive: 
gehabt haben. Hua To fiihrte grosse Unterleibsoperationen aus, und zw 
in universeller, von Drogen hervorgerufener Aniisthesie. 

Im 7.-9. Jahrhundert n. Chr., unter der bekannten Tang-Dynastie, e: 
reichte die Kunst der Medizin ihre Bliitezeit in China. 

Die erste Arzteschule der Welt wurde hier nimlich im 7. Jahrhunder 
errichtet, wihrend die Salernoschule, die erste in Europa, erst 200 Jahr: 
spiter das Licht der Welt erblickte. Die chinesische Schule hatte ungefah 
350 Studenten. Man hatte Abteilungen fiir Medizin, Chirurgie, Padiatrie 
Moxibustion, Augen-, Ohren- und Zahnkrankheiten. Ausserdem gab es ein« 
pharmakologische Abteilung. Die Studienzeit betrug 3-7 Jahre. Man kenni 


in China Krankenhiuser aus dem 5. Jahrhundert, und weitere wurden unter 
der Tan-Dynastie errichtet. Materia Medica enthielt nun 844 verschiedene 


Medikamente. 

Die Zeit zwischen dem 10. und 14. Jahrhundert kann als eine dusserst 
interessante Epoche bezeichnet werden. Diese Periode ist erstens charak 
terisiert durch die grossen Invasionen vom Norden her (Tartaren und 
Mongolen) und die sich daraus ergebende 6konomische und kulturelle Stag 


nation. Zweitens aber ist sie auch dadurch charakteristisch, dass mit der 


Zeit, als sich die eindringenden Vélker dem chinesichen assimilierten und 
dessen Gebriuche, Regierungsform, Kultur und Literatur annahmen, ein 
fiir damals einzigartiger Kontakt mit der Umwelt eintrat. Besonders ist in 
dieser Periode eine Wechselwirkung zwischen chinesischer, indischer und 
arabischer Kultur zu spiiren. 

Im 13. Jahrhundert arbeiteten Frank Isaiah und John von Montecorvin« 
als Arzte in Peking. Sie waren somit die ersten, die die westliche Medizin 
in China einfiihrten. Zu derselben Zeit wurde ebenfalls ein rein arabisches 
Krankenhaus in Peking gegriindet. Unter Kublai Khan war China das 
grésste Reich, das jemals auf Erden existiert hat. Es erstreckte sich von 
den Kiisten des stillen Ozeans iiber Indien, durch Sibiriens Steppen bis nach 
Arabien, den Mittelmeerlindern und Osteuropa. Hiermit war der Grund 
gelegt fiir nach damaligen Verhiiltnissen weitverzweigte Handelsverbin- 
dungen, und Medizin und Drogen wurden zu wichtigen Exportartikeln. 

Aus dem 16. Jahrhundert stammen die Versuche der chinesischen Arzte, 
die damals weitverbreiteten Pockenepidemien zu iiberwinden. Mehr als 
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50 Lehrbiicher sind hieriiber geschrieben worden, und das praktische Re- 
siltat war, dass man in der Mitte des 16. Jahrhunderts zu einer gewissen 
Form der Inoculation kam, die darin bestand, dass man in verschiedener 
/rt und Weise Pustelsekret in den Nasenléchern der Patienten anbrachte, 
ie geimpft werden sollten. Diese Methode benutzte man in China in den 
lgenden 200 Jahren, und trotz ihrer mangelhaften Resultate bewirkte 
», dass zahlreiche fremde Arzte, u. a. aus der Tiirkei, China besuchten. 
ort fingen dann die Englander ihre Studien dieser Methode an (Lady 
) ontague), und auf Grundlage hiervon arbeitete Jenner im Jahre 1798 die 
ch heute angewandte Kuhpocken-Impfung aus. Unter der Manchu- 
| ynastie (1644-1911) trat dann die eigentliche Stagnation ein, nicht nur 
wirtschaftlicher, sondern auch in kultureller Hinsicht. Der Grund hierzu 
uss in der wachsenden Furcht vor dem Eindringen der Westeuropiier 
‘sucht werden. Die Portugiesen, die iibrigens die Syphilis mit sich brachten, 
aren schon um 1550 herum nach Macao gekommen. Versuche, westeuropii- 
che Gedankengiinge einzufiihren, wurden hart bestraft, eventuell sogar 
it dem Tode, und so waren z.B. Thomas Bartholins anatomische Werke 
ii dieser Epoche streng verpént. Man wandte seine Aufmerksamkeit aus- 
s-hliesslich der klassischen chinesischen Tradition zu, das Volk zog sich in 
sich zuriick, der Fortschritt hérte auf. Die Zeit von dem herostratisch 
beriihmten Opiumkrieg um 1840 bis zum Ausbruch der Revolution im Jahre 
1911 ist eine Periode unvergleichlicher Erniedrigung in der Geschichte 


(Chinas. 

Nach Kuomintangs Ubernahme der Regierungsmacht, unter Chiang Kai 
Chek in den zwanziger und dreissiger Jahren dieses Jahrhunderts, erstrebte 
man aufs neue eine Verbindung mit westeuropdischer Zivilisation, aber 
unter dem Einfluss hiervon betrachtete man gleichzeitig die klassische 
chinesische Kunst der Medizin als riickstiéndig und unwissenschaftlich und 
verfolgte sie geradezu. Dies erweckte grosse Animositit in der Bevélkerung, 
die Zutrauen zu den traditionell ausgebildeten, chinesichen Arzten hatte. 

Wie wird nun die chinesiche Kunst der Medizin, die, wie hier gezeigt, 
auf Traditionen beruht, die wohl einzigartig in der Welt sind, die aber in 
der Erniedrigungsperiode dieses grossen, ungliicklichen Landes im letzten 
Jahrhundert (wiahrend des ,,halbkolonialen Zustandes‘‘) von Stagnation, 
jedenfalls in technischer Hinsicht, gepriagt ist, den Anforderungen der heu- 
tigen Zeit gerecht werden? 
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Zusammenfassung 


Die chinesische Kunst der Medizin beruht noch heute auf einer ununterbrochen 
Tradition, die jedenfalls aus dem 14. oder 13. Jahrhundert vor unserer Zeitrechnu 
stammt. So wird z. B. die Akupunktur und die Moxibustion wie vor 3000 Jahren ang 
wandt. Pien Chueh beschreibt als erster im 5.—4. Jahrhundert v. Chr. die Bedeutu: 
des Pulsfiihlens. Erst kriegerisches Zusammentreffen unter der Mongolendynastie i 
11.-12. Jahrhundert, spiter weitverzweigte Handelsverbindungen unter der Min 
Dynastie im 14.-15. Jahrhundert beférdern eine eingehende Wechselwirkung zwisch 
chinesischer, arabischer und europiischer Heilkunde. Auf Grund von Chinas hal! 
kolonialem Zustand im Laufe der letzten 100 Jahre musste das Land die hohe tec 
nische Entwicklung der westeuropiiischen Medizin entbehren. Diese fehlenden Fo1 
schritte versucht man jetzt nachzuholen. 


The Art of Medical Treatment in China. 


The Chinese art of treatment depends even to-day on an uninterrupted traditio 
which may be dated from the 14th or 13th century before Christ. Akupuncture an 
moxibustion were for instance used 3000 years ago. Pien Chuch is the first author whx 
in the 5th to the 4th century before Christ, describes the importance of palpation 0 
the pulse. The wars during the Mongolian dynasty in the 11th to 12th century and 
later the widely extended commercial connections during the Ming Dynasty in th 
14th to 15th century and the contact with foreign people they entailed promoted ; 
marked reciprocal exchange between Chinese, Arabic and European medicine. Due t: 
the semi-colonial state of China during the last 100 years the country had to do without 


the high technical development of West-European medicine. Efforts are being madc 
g g 


to recover the ground one has lost. 


L’art thérapeutique en Chine. 

L’art thérapeutique chinois est encore 4 l’heure actuelle sous [influence d’unc 
tradition ininterrompue, qui remonte au XTV°® ou XIIT® siécle avant J.C. Ainsi, l’acu- 
poncture et la moxibustion sont en usage depuis plus de 3000 ans. Pien Chuch fut au 
V*° ou IV® siécle avant J. C., le premier auteur qui décrivit importance de la prise dit 
pouls. Les guerres qui survinrent durant le régne de la dynastie mongolienne au cours 
des XI° et XII® siécles, et par la suite l’augmentation considérable des échanges com- 
merciaux sous la dynastie des Mings au cours des XIV° et XV° siécles, ainsi que les 
contacts avec d’autres peuples étrangers, entrainérent & cette époque des échange 
entre les méthodes thérapeutiques alors en pratique dans les arts médicaux chinois 
arabes et européens. Puis, l'état semi-colonial dans lequel la Chine resta au cours de 
100 derniéres années, fit que ce pays ne suivit pas le développement élévé de la méde 
cine dans les pays Ouest-Européens. II y a la une lacune que ce pays s’efforce mainte 


nant de combler. 


El arte de curar en China. 


El arte terapéutico chino se halla todavia bajo la influencia de una tradicién que 
ininterrumpidamente, se remonta a los siglos XIV o XIII antes de Cristo. La acupun 


tura y la moxibustién por ejemplo se usan desde hace mas de 3000 anos. Alreded 
del V° o IV® siglo antes de Cristo, Pien Chuch describié por primera vez la importanci 
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del control del pulso. Las guerras acaecidas durante las dinastias mongolianas (siglos 
Xi y XII), el aumento considerable de los intercambios comerciales durante las dina- 
stias Ming (siglos XIV y XV) asi como los contactos con otros pueblos extranjeros 
si-nificaron en esos siglos un intercambio entre los métodos terapéuticos entonces en 
piictica entre los médicos chinos, arabes y europeos. El estado semi-colonial que 
dc min6é la China durante los ultimos 100 anos hizo que este pais no siguiera el progreso 
ey perimentado por la medicina en los paises de Europa occidental. Hay una laguna 
que el pais se esfuerza ahora por llenar. 


igegangen am 7. Marz 1956 Kinderabteilung 
Finseninstitutet 
Kopenhagen, Danemark 
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From Sundby Hospital, Children’s Department, Copenhagen (Head: C. FripERK 
SEN, Children’s Hospital Martinsvej, Copenhagen (Head: E. W. FLENsBor@), Cops 
hagen County Hospital, Children’s Department, Hellerup (Head: P. W. Brasrrt 
. Josephs Hospital, Children’s Department (Head: and Childre: 
Hospital on Fuglebakken, Copenhagen (Head: A. RotHE-MEYER) 


Pneumonia in Children 


Treatment with one Single Injection of Procaine Penicillin Compare | 
with Continuous Treatment! 


by TORBEN JERSILD, JOHS. MELCHIOR, IB BOESEN, HOLGER BUCI:. 
SV. E. NIELSEN and ERIK WAMBERG 


In 1940 Platt reported favorable results with sulfapyridine given as a + j; 
single large dose in pneumonia in children. Friderichsen and Sobye publishe:| atl 
the results of single-dose sulfathiazole treatment in pneumonia in children \ 
in 1941. This therapy has since proved its value and has, to a large exten‘, tien 
been the preferred method of treatment. » five 

After the advent of penicillin, the sulfonamides were pushed into the pen 
background because of the lower toxicity of penicillin. 

After the favorable results with single-dose sulfa treatment, it was natural ) 
to try if a single large injection of penicillin would be as effective as the con- | 
tinuous therapy. In 1949 the treatment of pneumonia with a single large 
dose of penicillin was therefore begun in the Children’s Department. of 
Sundby Hospital. The preliminary results were reported to the Danis): 
Pediatric Society in May, 1950 (Friderichsen, Jersild and Mehlsen). 

The preliminary results were favorable since they showed that the single 
dose penicillin treatment was comparable to five day continuous penicilli: 
therapy. A cooperative study was therefore started among five children s 


ete 


departments in Copenhagen. 


Own Series 


From April 1951 until April 1953, 1011 children with pneumonia wer ‘7 
admitted to the above named children’s departments. They were treate: the 


1 This work was aided by a grant from King Christian X’ Foundation, Copenhage: 
City Dept. IL and from NOVO, Therapeutisk Laboratorium a/s, Copenhagen. The statistica 
calculations were performed by Henry F. Holm, Copenhagen. not 
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} according to the following plan: Children admitted on an even date received 


a ingle dose of procaine penicillin; children admitted on an odd date were 
tr ated with penicillin for five days. The dosage is shown in Table 1. 


TABLE | 


Penicillin dosage in the two treatment groups. 


Single dose Penicillin for 
(procaine penicillin) 5 days 
«| 200000 1m: 60,000 « 2 daily 
6-ll years .... 400,000 I.U. im. {120,000 I.U. x 2 daily 


4 the 1011 children, 429 had received chemotherapy before admission 
ai | were therefore excluded from the material. Kleven patients were so 
se erely ill on admission that treatment with penicillin alone was considered 
in ufficient, and broad-spectrum antibiotics were therefore given immedi- 

tly. These 11 patients are not included in the report. 

\fter these exclusions the final series of primary penicillin-treated pa- 
tic ats includes 571 children. There were no deaths. Two hundred and forty- 
five were treated with a single large penicillin dose, and 323 with continuous 
pencillin injections (Table 2). 


TABLE 2 


Distribution of treatment groups in the various departments. 


Single dose Continuous treatment 
Hospital 

Number % Number % 

Sundby 82 33 67 ya | 
Fuglebakken 15 6 30 9 
Martinsve} 74 30 122 38 
St. Joseph’s 25 10 26 8 
County Hospital 52 21 78 24 
Total 248 100 | 323 | 100 


The similarity of the two groups in regard to age, clinical condition at 
the onset of treatment, together with the results of the most important 
findings are shown in Tables 3, 4, and 5. 

The temperature, pulse and respiration at the beginning of therapy did 
not differ significantly in the two groups. In 74% of the single-dose treated 
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patients, the symptoms of illness had appeared three days or less bef 
penicillin therapy. The corresponding figure for the continuously treat: | 
group was 76%. 

Accompanying illnesses are distributed equally among the two groups 
thus congenital heart disease was found in two patients in each group; | 
patients had rickets in the single-dose group and 16 in the continuous-tre: 
ment group. Dyspepsia was found in 13 patients, 6 in the single dose gro 
and 7 in the continuously treated one. 


TABLE 3 


Age distribution in the two groups. 


Single dose Continuous 

Age 0% 
0-5 mths. 25 25 
19 19 
Over'O ors... 5 9 


TABLE 4 


Clinical condition at the beginning of therapy. 


Continuous 

treatment 
Severciy 10 9 
Moderately ill ..... 55 54 


Of the 571 patients, 182 in the single-dose group and 239 in the continuous 
group, had a temperature over 38°C on admission (Table 6). 

Table 6 shows that the temperature became normal (below 37.2/37./) 
in less than 24 hours in 52% of patients in the single dose group, while onl’ 
38°% of the continuously treated children became afebrile. This differenc : 
is statistically significant. Forty-eight hours after the beginning of penicilli:: 
therapy, only 24% in the single dose group were still febrile against 36° , 
in the continuously treated group. 

Secondary rise in temperature, by which is meant fever after the end 0° 
the penicillin treatment, occurred in 25% of patients in both groups. 
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TABLE 5 


The most important examinations in the two groups. 


Performed in % of In % of perform ed 
examinations in 
Examination 2 Result 
Single Contin. Single Contin. 
dose treatment dose treatment 
-ray of lungs . . . 93 96 definite infiltration 39 36 
doubtful infiltration 20 23 
iroat culture 57 52 positive 37 33 
( old agglutinin titer . 76 yl titer above 16 4 5 
d. rate (micro) . . 98 97 10-20 mm/hr 35 47 
above 20 mm/hr 39 30 
i:b. % (Sicca). . . . 100 100 less than 85 % 35 35 
leukocyte count . . 88 92 above 10,000 59 62 
TABLE 6 


The course of the fever after onset of therapy in the 421 patients who had a 
temperature above 38°C. 


Single dose | Continuous 
o/ o/ 
Less than 12 hours . . . 20 15 
hours, 32 23 
25-48 hours' ..... 24 26 
More than 48 hours . . . 24 36 


Repeated single injections were given to 8 of the 248 patients in the single- 
dose group. In this connection, it is of interest to note that on one occasion 
repeat therapy was necessary due to consecutive pneumonias which ap- 
peared first in one lung and then in the other. In the continuously treated 
group, it has been necessary to repeat the series of penicillin injections in 
13 of the 323 patients. 

More serious complications, such as empyema or lung abscess, did not 
occur in our series. Suppurative otitis media developed in 11% of patients 
in the single-dose group against 16% in the continuous-treatment group. 
Acute tonsillitis appeared in 4 and 5% of patients, respectively. 


Conclusion 


This investigation has demonstrated that a single procaine-penicillin in- 
jection is equally effective in the treatment of pneumonia as several daily 
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injections given for five days. The single injection is easier to administ 
and more agreeable with the child. It is especially fitting for home treatme: 

If there is no therapeutic response within 48 hours, diagnosis and thera 
should be reconsidered. 


Five hundred and seventy-one children, admitted with pneumonia over a two-y 
period to five children’s departments in Copenhagen, were treated alternatively w 
one single injection of procaine penicillin or with continuous dosage for five da 
Two hundred and forty-eight received one single dose and 323 continuous treatme 
The results of the two treatments are the same; howevever, the patients treated wi 
one single injection attained a quicker temperature fall than the patients treated w 


continuous dosage. 


La pneumonie dans Venfance. Traitement avec une seule injection de pénicilline-proca: 
comparé au traitement continu. 


571 enfants avec pneumonie qui étaient entrés pendant une période de deux ans da 
cing différents services pour enfants & Copenhague ont été traités alternativeme 


avec une seule injection de pénicilline-procaine ou avec des doses continues penda: 


cing jours. 248 recevaient une seule dose et 323 un traitement continu. Les resulta 
des deux traitements sont les mémes; les patients qui recevaient une seule injecti: 
montraient pourtant une régression de température plus rapide que ceux avec trait 
ment continu. 


Pneumonie bei Kindern. Behandlung mit einer einzigen Injektion Procain-Penicill: 
verglichen mit kontinuierlicher Therapie. 


571 Kinder, die in einer Zeitspanne von zwei Jahren in fiinf Kinderkliniken Kope: 


hagens mit Pneumonie aufgenommen wurden, wurden abwechselnd mit einer einzig« 
Injektion Procain-Penicillin oder mit fortlaufender Dosierung fiinf Tage lang bh 
handelt. 248 erhielten eine einzige Dosis und 323 kontinuierliche Behandlung. D 
Ergebnisse der beiden Behandlungsarten waren dieselben, doch erreichten die Patient: 
mit einer Injektion einen schnelleren Temperaturabfall als die Kinder, die mit fo1 
laufender Dosierung behandelt worden waren. 


Neumonia en nitios. Comparacién del tratamiento con inyeccioén unica de penicilii 


procaina y tratamiento continuo. 


En 5 diferentes servicios de pediatria de Copenhague fueron admitidos, en | 
periodo de dos afios, 571 ninos afectos de neumonia. Estos fueron tratados alternat - 
vamente con una tinica inyeccién de penicilina procaina 0 con dosis continuas duran 
5 dias. 248 recibieron una dosis tinica y 323 tratamiento continuo. Los resultad 
fueron iguales en ambos grupos; sin embargo, los pacientes tratados con penicilir 
procaina presentaron una caida de la temperatura mas rapida que los del otro grup 


r 


Lt 


Fou 

1 

1 

| | 

n 


F 


I 


I 


PNEUMONIA IN CHILDREN 393 


References 
IDERICHSEN, C., JerRsitp, T., and MEHLSEN, S.: Pneumoni hos born behandlet med een enkelt 
procain-penicillininjection. Nord. med., 48: 1135, 1952. 
[IDERICHSEN, C., and Sosye, P.: Behandling af pneumonier i barnealderen med een enkelt stor 
dosis sulfatiazol (steddosis) Ugeskr. f. lager, 103: 1331-1342, 1941. 
art, L.: Treatment of pneumonia in children with a single dose of sulfapyridine. Am. J. Dis. 
Child., 60; 1019-1024, 1940. 


‘ceived March 26, 1956 Sundby Hospital 
Copenhagen, Denmark 


st -r 
| 
I 
1h 
Lis 
nit 
Lis 
on 
n 
n 


Acta Prediatrica 45: 394—395. July 1956 


From the St. Joseph Hospital, Pediatric Department (Chief: ExyNakR LENSTRUP, M.D 
Copenhagen 


Acute Hepatitis with Fatal Outcome in a 


Two-year-old Child 
by SVEND ERIK NIELSEN 


Hepatitis in childhood is generally considered a benign disease, practical! } 
always ending in complete cure. In rare cases, however, it may entail deg: -_| 
nerative changes of the hepatic parenchyma. Such changes may develo) 
slowly, so that symptoms of cirrhosis do not become manifest until months 
or years later. Craig, Gellis & Yi-Yung-Hsia have reported 8 cases of this 
nature seen during the period 1924-1953 in the Children’s Medical Center 
in Boston. The onset of the degenerative changes may, however, also be more 
stormy, in direct connection with the hepatitis. If so, the patients rapidly 
develop insufficiency of the liver, ending in hepatic coma and death. 

The latter is exemplified in the following case: 


A 2-year-old boy, born of healthy parents as No. 2 of 2 siblings, had thrived well 
and been in perfect health until the present illness. 

On Sept. 24 his mother noticed incipient yellow discolouration of his skin. His urin 
was dark and his faeces light. In addition, his appetite was poor, but there were nv) 
other complaints, especially no vomiting, and the temperature was normal. 

Two days later he was admitted to the Paediatric Department of the St. Josep! 
Hospital. He was not debilitated, but physical examination revealed moderate jaun- 
dice of the skin and sclerae. The edge of the liver was palpable about 1 em below th: 
costal margin. The spleen did not appear to be enlarged. His temperature was 37.4°( 
Laboratory tests disclosed Hb. 101 %, E.S.R. 6 mm, icterus index 72, thymol turbidity 
test and Takata-Ara negative. The urine was very dark and the stools pale, though no 
entirely decoloured. 

The patient was treated with bed rest and a low fat, high carbohydrate diet. 

During the first week, his condition was fairly good, although his appetite was poo: 
He was running a temperature of about 38°C. The stools were thin, mushy, and gradu 
ally completely colourless. The jaundice deepened and the hepatomegaly increased 
the liver reaching a hand’s breadth below the costal border at the end of two weeks 

Three weeks after admission the laboratory values were as follows: Hb. 98 %, E.S.R. 
5 mm, icterus index 108, thymol turbidity test and Takata-Ara still negative, whit: 
blood count and differential count normal, serum protein 5.8 %, fragility of red cell: 
0.38-0.26. Now his condition had deteriorated, his abdomen was slightly distended, 
but there were no definite signs of ascites. No oedema. 

Treatment with aureomycin, 100 mg 4 times daily, was attempted for one week 


The patient, however, went downhill and the jaundice deepened. Four weeks afte: , 
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edmission he exhibited increasing somnolence. At this juncture the Hb. was 80%, 
.S.R. 2 mm, icterus index 156, thymol turbidity test (+), Takata-Ara +, serum 
; roteins 3.7% (alb. 2.9, glob. 0.8), alkaline phosphatases 18.2 units (5.4-16.1 being 


rmal for the age), prothrombin time 118 sec. (norm. 19). 
Now, there were distinct oedema and ascites. The liver seemed to have decreased 


; mewhat in size, and the spleen was impalpable. 
On Oct. 26 he was entirely comatose. Blood transfusion and subcutaneous infusion 
glucose failed to arouse him, and on the next day he died—a little more than one 


onth after the onset. 
Post-mortem findings: Liver 18 x 14 x 5 em. Smooth surface. A bright yellowish- 


own on the surface and cut surface. Cut surface completely uniform and structure- 


ss. 

Spleen: 10 x 6 x 4 em. Dark bluish-red on the surface. Firm consistency. 
Oesophagus: Slightly dilated veins at the cardia. 

In the peritoneum 200 ml of an icteric, serous fluid. 

Post-mortem diagnoses: Subacute hepatitis, mild ascites, mild oesophageal varices, 
oderate splenic hyperplasia. 

Micr. exam. of hepatic tissue: No normal liver tissue in the sections examined. 
ie tissue consists of a network of connective tissue the meshes of which show the re- 
ains of highly changed liver cells and numerous small biliary ducts. Micr. diagn.: 


‘vere hepatic cirrhosis. 

Pancreas: No particular changes. 

Kidneys: No glomerular changes. In the medulla numerous small areas of dilated, 
lood-filled capillaries. Micr. diagn.: Medullary hyperaemia. 

Spleen: Pronounced congestion with parenchymal haemorrhage. 


Summary 


In connection with acute hepatitis a two-year-old boy developed insufficiency of 


the liver ending in hepatic coma and death. 


Hépatite aigué entrainant une issue fatale chez un enfant de deux ans. 
Par suite d’une hépatite aigué, un enfant de deux ans développa une grave insuf- 
fisance du foie, qui entraina la mort dans un tableau de coma hépatique. 


Akute Hepatitis mit letalem Ausgang bei einem zweijahrigen Kind. 
In Zusammenhang mit einer akuten Hepatitis entwickelte sich bei einem zwei 
Jahre alten Jungen eine Insuffizienz der Leber, die zum Leberkoma und Tod fiihrte. 


Hepatitis aguda con desenlace fatal en un nino de 2 afios. 
Un nifio de dos afios desarrollé un coma hepatico fatal a consecuencia de una hepa- 
titis aguda, 
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From The University Pediatric Clinic and The University Psychiatric Laborator) 
Rigshospital, Copenhagen 


Combined Lesions of Basal Ganglia, Medulla Oblongata, 
and Spinal Cord in a 10 Year Old Boy 


by ERNA CHRISTENSEN, J. MELCHIOR and P. PLUM 


In the following we will describe a case of progressive nervous diseas 
resembling cerebral palsy and torsion spasm with unusual pathoanatomica 
lesions. 

Case Report 


Boy F. D. (case record no 182/55, Rigshospital, Children’s Department). 


Family history. His father died 42 years old from cancer pancreatis. A 37 year ol: 


sister of his father, still living, is mentally retarded, has diabetes mellitus and looks a 
if she has myxoedema; she has no spasticity or athetosis. 


Siblings. His older brother died 7 months old from whooping-cough. His younge: 


half-sister is healthy. 
Pregnancy. The mother told that she had hypertension, and was nervous during thi 
pregnancy. 


Birth. He was born two weeks too early without complications. No asphyxia, no 


jaundice, birth weight 3100 g, length 51 em. Vitamin K was not given. 

Early development. According to his mother he developed normally until the ag: 
of two. He could sit alone 6 months old, and walk alone 11 months old. The famil) 
doctor and a relative feel that his gait was never quite normal: his right leg wa 


unsteady and he fell more than normally. At the age of 24 the family doctor found 


a right hemiplegia which seemed to improve for some months but became worse afte: 


a minor accident followed by vomiting and fibrillary twitchings round his mouth anc 


eyes. When he was 3 years old, he could no longer walk without support, and he wa 
admitted to the Neurosurgical Department of the Rigshospital (case record no. 01004 
48).1 

Physical examination at the age of 3 years. Normal appearance and bodily pro 
portions. Head circumference 52 cm. Eyegrounds normal. Slight paresis of oral pari 
of facialis. Right spastic hemiplegia, most pronounced in the leg. Tendon reflexe: 
hyperactive on the right side. Babinski positive. Hemiplegic, unsteady gait. Speecl 
slow and dysarthric. Skin sensibility normal. Ventriculography normal (Fig. 1). 

Course from the age of 3 to 6 years. There was a steady progression of symptoms 
and from he was 5 years old he could no longer grasp or hold things, could not wash 
feed, or dress himself, his left hand being worse than his right. His speech became mor 
and more difficult to understand. 


1 We wish to thank Professor E. Busch for his kind permission to make use of the case re 
cord and encephalogram. 
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‘ig. 1. Ventriculogram at 

ie age of 3 years demon- 

trating normal anterior 
horns. 


At the age of 6 9/,, years he was admitted to the Children’s Department, Rigshospi- 
ial, and stayed there until his death. 

Physical examination at the age of 6 °%/,. years. His intelligence was normal and he 
showed a vivid interest in his surroundings and had a good sense of humour. Speech: 
slow, difficult pronunciation, difficult to understand. No definite facial paresis. No 
nystagmus or strabismus. Eyegrounds normal. Muscular tonus: there is a continuous 
resistance to passive movements all over. Some degree of muscular atrophy. His left 
elbow is flexed, the left hand is closed and in dorsal flexion, and the forearm is kept 
against his chest. He moves his right arm with extended elbow (Fig. 2). The finger- 
finger test is performed rather well. Adductor spasm of both hips. Flexion contracture 
of the right knee and extensor spasm of the left knee. No equinus, the left foot being 
kept in dorsal flexion. Tendon reflexes on the upper extremities exaggerated. Knee 
jerk hyperactive and can be elicited all over from left tibia. No ancle clonus. Abdominal 
reflexes normal. The toes of the right foot are kept in dorsal extension but there is a 
flexor response on both sides. 

Locomotion: Cannot crawl, stand or walk. He cannot sit without support. 

Involuntary movements. No real athetosis but poor coordination and difficulties 
in reaching for objects. 

A preliminary diagnosis was made of degenerative, progressive brain lesion with 
severe rigidity, no or slight athetosis, severe disturbance of speech, probably unim- 
paired intelligence. 
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Fig. 2. Patient 6 °/,,. years old, durin 
a bad period. 


Course from the age of 6 %/,, years until death at the age of 107/,, years. On the whol: 
his symptoms showed a steady and slow progression though periods lasting from week 
to months of slight improvements alternated with relapses (Fig. 3). In certain period 
he could eat bread without assistance, and carry out easy needlework and home ar‘ 
with the help of an occupational therapist and even use a spoon. He liked speech the 
rapy and ordinary schoolwork, and he was good in arithmetic. He could read but not 
pronounce the words properly. His memory was good; for example he was asked t 
name a word which was spelt the same way forwards and backwards and the coul< 
immediately mention an uncommon word with 5 letters, which most adults would 
not have found (“kajak’’). His emotional stability decreased, and even if he alway: 
retained his sense of humour, he became increasingly depressed. 

He could control his bowel movement and urination until three years before death. 

When he was 8 4/,, years old a divergent strabismus had developed and he had a 
squint operation 11 months later. At the age of 10 years the adduction contrac 
ture of his hips had caused a bilateral subluxation, and besides there was now a flexion 
contracture of both knees, most pronounced on the left side. The contracture of the 
knees were corrected surgically at The Orthopedic Hospital in Copenhagen. As before, 
there was no equinus. 

At the age of 10 4/,, years he had a sudden attack of cyanosis and collapse at 3 
o’clock in the morning; there was no fever, no convulsion, and he soon recovered 
after oxygen therapy. He never had convulsions. 

On several occasions his relapses were initiated by a temperature of 38-39°C for a 
few days. Frequently no physical signs were found at those occasions. 

Physical examination at the age of 10 years. He was small and slim, length 119 cm, 
weight 20 kg. Head circumference 53 cm. He was always pale in spite of normal haemo- 
globin value. The muscles were reduced in size all over. 

When kept in walking position he could only make slight movements of his hips, 
but he could neither bend his knees nor move his feet; he could not sit, stand or walk. 

When he was lying quietly in his bed, without intention to move, the arms were 
most often relaxed but the legs were always stiff. When he tried to do something 
with his arms, or was asked to take pains to do it, they also turned rigid. When he 
wanted to grasp something, he did it with extended elbow and the hand in dorsal 
flexion. When he was asked to flex his fingers, he made a flexion in the metacarpopha- 
langeal joints but kept the fingers extended. He could carry out voluntary movements 
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Fig. 3. Patient 7 5/,. years old, 
during a good period. 


vith his hands. When he was sewing he could hit the right place with the needle, 
L tt he did so with slow and interrupted movements. When he tried to move one arm 
te other arm would often move slowly upwards above his head and on certain oc- 
c «sions such as emotional stress, loud noises, or when he would protect himself from 
falling, there would occur sudden incoordinated mass movements, which were not 
aihetotic but due to the rigidity and poor coordination they had a certain resemblance 
to the movements described as torsion spasm. There were no spontaneous hyperkinetic 
movements such as tremor, jerk, twitching or writhing. (Film records have been taken 
twice.) 

When he was emotional balanced his facial expression was quiet, but when he started 
talking, or when he was emotionally upset his facial movements would change to gri- 
maces. He tried to assist his difficult chewing with tongue movements. He could 
swallow fluids without difficulty, but not solid food; he had to eat slowly and often 
with his head kept backwards, and his dinner would usually last for one hour. 

His speech was hard to understand. He could only say a few words fairly clear 
and only the nurses, who knew him well, were able to understand him. 

Vision and hearing normal. 

Tendon reflexes of the upper extremities hyperactive. Knee jerk could not be ex- 
amined because of the stiffness. Plantar reflexes atypical. Pain sensation normal. 

Laboratory examinations during this period (6 ®/,, years old to death). Encephalo- 
grams at the age of 6°/,, years show some dilatation of the lateral ventricles compared 
with those from the age of 3 years. Later encephalograms at the age of 9 years showed 
a pronounced dilatation of the lateral ventricles (Fig. 4). 

Electroencephalograms from the age of 6 years to 10 years were normal on 4 occa- 
sions, the last examination being performed some time after the above mentioned 
attack of cyanosis. 

Eyegrounds normal on several occasions. 

Wassermann negative. Sabin-Feldman test (dye-test) and complement fixation test 
for toxoplasmosis both negative. Glutaminic acid of serum normal. Urin normal. 
Tuberculin test negative. Sedimentation rate and white blood count at normal levels, 
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Fig. 4a. Patient 10 °/,, years old, a 
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few weeks before his death. 


Fig. 4. Encephalogram a 
the age of 9 years. Symm« 
trical and marked dilata 
tion of both anterior horns. 
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except during periods of upper respiratory infections. Roentgen examinations of skull 
and cervical columna showed no abnormities; during his last year there was halisteresis 
of the long bones of the legs. 

Treatment. Besides the above mentioned squint operation a¥d orthopedic surgical 
procedures he had exercises, nightsplints, occupational therapy, speech therapy, and 
school training. Furthermore he was given antispasmodic drugs (parpanit, peragit, 
risidyl) with doubtful effect. The small improvements that appeared periodically 
eculd perhaps to some extent be accounted for by these therapeutic measures which 
01. the whole could not prevent the progress of the disease. 

His death occurred suddenly and unexpected. Without previous symptoms he was 
feand one morning to have fever and rapid respiration. Signs of infection could not 
b. found. His condition grew worse in a few hours, the respiration became irregular, 
oi Cheyne-Stokes type, the temperature rose above 41°C, and he died eight hours 
alter the onset of symptoms. 


Clinical Summary 


A boy 2 years old develops a slight right-sided, spastic hemiplegia after 
a normal birth, and normal motor- and mental development. At the age of 
3 his hemiplegia has progressed so much that he can hardly walk, and his 
speech is affected. During the following 3 years all four extremities became 
involved, and the speech became more dysarthric. During the last 4 years 
the disease shows further progression. He is unable to walk. He develops 
divergent strabismus, adduction contracture of the hips, and flexion con- 
tracture of the knees. During this stage he has fever for short periods 
without known reason. At the age of 107/,, years he suddenly has hyper- 
pyrexia and Cheyne-Stokes respiration and dies within eight hours. His 
intelligence was unimpaired until his death and in spite of increasing diffi- 
culties, he remained able to speak a little, and to perform voluntary move- 
ments of his head and arms. His arm and hand movements were stiff, slow, 
abrupt, badly coordinated, and even if they had a certain resemblance to 
torsion spasm they could not be described as such since there were no spon- 
taneous involuntary hyperkinetic movements. 

Encephalograms were made three times: At the age of 3 years it was nor- 
mal; at the age of 6 years a slight dilatation of the lateral ventricles was found, 
and at the age of 9 years the dilatation was pronounced (corresponding to 
a progressive atrophy of the basal ganglia (see below)). 


Autopsy 


At post-mortem examination abnormalities were only found in the central nervous 
system. The liver was normal macroscopically and microscopically. The lungs were 
normal on macroscopic examination; microscopically a slight hyperemia, but no signs 
ot inflammation were found. 


402 ERNA CHRISTENSEN, J. MELCHIOR AND P. PLUM 


Fig. 5. Coronal section of brain at the anterior commissure demonstrating the ventricular 


dilatation, atrophy of nuclei caudati and necrosis of both putamina. 


Macroscopical examination of the brain 


Brain weight after formalin fixation was 1475 g. The brain surface and the cerebr: 
vessels did not show any changes. Coronal sections revealed symmetrical, moderaiec 
dilatation of the lateral ventricles, due to macroscopical visible atrophy of both caudat 


nuclei. However, the most striking abnormality was a symmetrical, sharply outlined 
necrosis and cystic degeneration of both putamina (Fig. 5), while the internal capsule- 


the globus pallidus, thalamus, and hypothalamus on both sides did not show any 
gross abnormalities. Also mesencephalon and pons were normal at macroscopic 
examination, while there was a symmetrical, brownish discoloration in the posteri. 
half of medulla oblongata. Cerebellum and the spinal cord did not reveal any mac: 


scopical changes. 


Histological examination of the brain 


Cortex. In the cortical grey matter there is a slight scattered atrophy of the gangli: 
cells with surrounding glial proliferation. 

The white matter of the hemispheres, the meninges, and the vessels are normal. 

The caudate nuclei show severe atrophy and degeneration of all ganglion cells wi 


= 


complete disappearance of some of the cells. Both the myelin sheaths and the ax':- 


cylinders are destroyed (Fig. 6). The tissue consists of reticular fibrous astrocyt 


and vessels; the walls of the arterioles are hyalinized and thickened, and the lumii: 


are narrowed. The process is sharply limited but in the delineation zone “‘gemistet 
astrocytes can be seen in between remnants of myelin sheaths. Only in the bas 
and lateral parts of the caudate nuclei a zone of preserved normal ganglion cells a1 
white matter can be seen. 
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Fi-. 6. Corpus striatum. 
A‘rophie nucleus caudatus 
ai | putamen with degener- 
at‘on of ganglion cells and 
myelin sheaths. Normal 
capsula interna, capsula ex- 
terna, commissura anterior 
and slight affection of the 
laieral zone of globus palli- 
dus. Mallory’s aniline blue 
orange-G ( x 5.5). 


Putamina are completely degenerated symmetrically, (Fig. 6) consisting of reticular 
glial tissue with cavity formation; the arterioles show thickening and hyalinization 
(Fig. 7). In the periphery of the sharply limited process new vessels are seen. A fresh 
perivascular focal process with accumulation of scavenger cells, beginning glial proli- 
feration, and formation of new vessels is found in the basal, medial part of the left 
putamen extending into the lateral part of globus pallidus. 

Globus pallidus. As described above a fresh perivascular focal degeneration is seen 
in the lateral upper part of the left globus pallidus continuing in a focal scar formation 
consisting of glial cells and hyalinized vessels. Other examined parts of the right and 
left globus pallidus were normal. Turnbulls stain did not show increased amounts of 
iron. 

Thalamus. A small focus of perivascular degeneration, histological identical with 
that in globus pallidus, was found in the left thalamus. Otherwise the microscopical 
findings were normal. 

Substantia nigra. The mesencephalic part shows hyperemia and some degeneration 
of the pigmented nerve cells, slight glial proliferation, and beginning degeneration of 
the myelin sheaths. 


26 — 563604 Acta Pediatrica Vol. 45 
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Fig. 7. Lower and medial 
part of putamen with cystic 
degeneration, glial prolifer- 
ation and hyalinized thick 
ened walls of the arterioles. 
The internal capsule is no: 
mal. Weil’s myelin stain 
( x 170). 


The hypothalamic nuclei, the subthalamic nuclei, and the red nuclei are histological], 
normal. 

The dentate nuclei and cerebellum as a whole contain normal nerve cells, myeli 
sheaths and vessels. 

Both inferior oliva show fresh degeneration, which was much more severe on the one 
side (Fig. 8) where the whole nucleus is replaced by scavenger cells, slight glial prolif- 
eration, formation of new vessels, hyperaemia and oedema. 

The reticular substance of medulla oblongata are on both sides completely degener - 
ated (Fig. 9) and the process here seems to be of the same age as the above describe:| 
fresh foci in globus pallidus, thalamus and inferior oliva (Fig. 10). In the caudal pai 
of the medulla oblongata the processes are more widespread (Fig. 8) affecting the spina 
trigeminal roots, the dorsal motor nuclei of the vagal nerves, the nuclei ambigui 
and the hypogiossal nuclei. 

The internal capsules do not show any abnormalities apart from a small focus o 
glial proliferation between the lateral part of the left caudate nucleus and putamen 

The external capsules, claustrum, insula, pyramidal tracts, and lemnisci are norma 
on both sides. 
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hig. 8. Lower part of medulla oblongata with widespread degeneration. Weil’s myelin stain 


( x 5.5). 


Fig. 9. Medulla oblongata with symmetrical degeneration of the reticular substance. Weil’s 
myelin stain. ( 5.5). 
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Fig. 10. Fresh degeneration in the reticular substance. Hyperemia, slight degeneration of 
myelin, lipoidcontaining scavengercells, beginning glial proliferation, but normal vessels. 
Mallory’s aniline blue orange-G stain ( x 170). 


The spinal cord. In the cervical part the whole of the grey matter is destroyed by 
a fresh degenerative process; only a few degenerated anterior horn cells are left. The 
white matter is normal. In the thoracic part the grey matter is moderately degenerated, 
and in the lumbar part the abnormal findings are reduced to slight swelling of the nerve 
cells most in the sidehorn and posterior horn. 

Concerning the vessels it has to be mentioned that there are proliferation of new 
vessels in the youngest foci, but here the original vessels do not show any other changes 
than dilatation. The hyalinization and thickening of the walls which are found in the 
older processes must be considered as a secondary phenomenon. 

Signs of inflammation or thrombosis can be seen nowhere in the examined parts 
of the central nervous system. 


Pathoanatomical Summary 


We are dealing with a progressive, mostly symmetrical, degeneration of 
the caudate nuclei, putamina, substantia nigra, the reticular substances, 
olivas, some of the cranial nerve nuclei in medulla oblongata, and in the 
grey substance of the spinal cord, especially of the cervical part. 

Besides, degeneration is found in the left globus pallidus and the left thala- 
mus. 
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The pathological process in nucleus caudatus and putamen consists in 
cystic degeneration and glial scar formation; in globus pallidus both a 
‘resh and an old focal process is found. The processes in medulla oblongata 

re fresh and characterized by hyperaemia, oedematous glial cells, degenera- 
ion of the nerve cells and degeneration of the white matter of the reticular 
-abstance. In the grey matter of the spinal cord similar fresh processes are 
{ound of decreasing intensity from the cervical to the lumbar part. The nerve 
cells of the cortical grey matter show only slight chronical degeneration with 


satellitosis. 
In the internal capsule only a small glial scar was found on the left side. 


Discussion 


A comparison of our case with established syndromes of similar or related 
:ature must include clinical as well as pathoanatomical data, the clinical 
catities being characterized more or less by familial occurrence and heredity, 
ege, clinical course and pathoanatomical findings. 

It is a well-known fact that lesions of the basal ganglia will often produce 
clinical symptoms consisting in alterations of muscle tonus and various types 
of hyperkinesia. A comparison of different forms of hyperkinesia is difficult 
because different names are sometimes used to describe the same phenome- 
non. Furthermore the abnormal movements are not always described in 
detail, whether they are slow or fast, localized to proximal or distal joints 
and whether they are really spontaneous or must be considered as resulting 
from abnormal movement patterns combined with associated movements. 
The difficulties in comparing a given case with descriptions from the litera- 
ture is furthermore increased by the fact that pathoanatomical pictures 
(e.g. état marbré, état fibreux, état dysmyélinique) (20, 55, 56, 57) have been 
adopted in the clinical terminology (22). 

As the lesions in our case are localized to the basal ganglia we can exclude 
such progressive diseases of the central nervous system in children which 
leave these structures intact i.e. Schilder’s disease, diffuse sclerosis, Fried- 
reich’s ataxia, multiple sclerosis and Alper’s diffuse poliodystrophy (7, 9). 

Some of the recognized syndromes of the basal ganglia, more or less 
resembling our case, will be discussed below. 

Huntington’s chorea (14, 26, 40, 54, 57) is characterized by familial oc- 
currence, onset of symptoms after the third decade, and by lesions of the 
cortical grey matter, causing dementia. 

Hepato-lenticular degeneration (Wilson) (19, 52, 57, 61) most often occurs 
between the age of 15-25 years. The symptoms are tremor or athetosis, 
mask face, salivation, dysarthria, forced laughter and weeping. The lesions 
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of the basal ganglia are mainly localized to the putamina; both liver cir 
rhosis and Kayser-Fleischer’s ring are obligate symptoms. 

Kernicterus (5, 16, 28, 31, 49, 58, 66). The clinical symptoms of cases « 
kernicterus surviving the neonatal period are well known, but only few brai: 
autopsies have been reported. The most frequent findings seem to be de 
generation of globus pallidus, nucleus subthalamicus (Luys), cornu ammoni: 


fascia dentata and putamen. Our patient had no neonatal jaundice and ni 


athetosis and the post-mortem examination differed from the above me1 
tioned findings. 

Cerebral palsy. If cerebral palsy is defined as conditions due to cerebra 
lesions, acquired once and for all during the perinatal period, and if fron 
brain autopsies of such cases those are selected which show predominant] 
lesions of the basal ganglia, it will be seen that these cases clinically ar 
characterized by rigidity and sometimes also by hyperkinesia. Thes: 
lesions of the basal ganglia may be caused by various related or nonre 
lated factors: prematurity (18, 64), asphyxia (30, 37), hemorrhagic di 
athesis (15, 43, 44, 46), and bleedings from venae terminales caused by 


venous stasis (3, 47, 48) or intrafetal variations of blood pressure (45). 


In order to compare our case with cerebral palsy cases it is unnecessary) 
to take into consideration the great number of autopsies (33, 38) showing 
severe macroscopical damages of the hemispheres, thalamus and the basa! 
ganglia. 

In the literature we have only found four reports (10, 37, 41, 57) in which 
the pathology was essentially localized to the basal ganglia and in which 
symptoms originated from birth. The symptoms of these four patients were 
stationary and of long duration, the age of death being from 25 to 74 years. 
They all show spasticity and rigidity, three had athetosis and none had tremor. 

Isolated lesions of globus pallidus were found in one case and combined 
lesions of caudatus, putamen and globus pallidus were found in three cases. 
Cortex cerebri was normal microscopically in every case. 

Our case thus differs from this group with regard to birth history, cours« 
and post-mortem findings. 

Basal ganglia lesions characterized by late onset of symptoms (after the ag 
of 20) not belonging to the other groups mentioned. We have found nin 
cases recorded in the literature, of which one had hemiballismus (hemi 
chorea) and eight had progressive choreo-athetosis (senile chorea). 

The patient having hemiballismus (8) was a 69 year old woman who die« 
6 days after onset of characteristic symptoms; autopsy showed isolatec 
unilateral hemorrhage in nucleus subthalamicus. (This nucleus does not be 
long to the basal ganglia sensu strictiori, but it is included because it i: 
closely related to these structures.) 
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The eight cases of choreo-athetosis (1, 57) were all progressive, and they 
a'l had degenerations of nucleus caudatus and putamen; in seven cases lesions 
vere found in globus pallidus, in five in nucleus subthalamicus and only 
cne case had changes in cortex cerebri. 

This group of cases differs from our case with regard to the time of onset of 
symptoms, with regard to hyperkinesia and with regard to the degenerative 
c ianges of medulla oblongata and medulla spinalis which are characteristic 
cf our case. 

Paralysis agitans (17, 24). A characteristic finding is lesions of substantia 
gra. We have gone through five reports (23, 57) from the literature; all 
sowed degenerations of caudatus and putamen, four showed lesions in 
‘obus pallidus, three in nucleus subthalamicus, four in cortex, but only 
ie in substantia nigra. With regard to the distribution of the lesions of the 
sal ganglia this group cannot be distinguished from the group just men- 
oned (senile chorea) and it differs from our case in the same ways. 
Infectious etiology (29) of lesions in the basal ganglia as known in Syden- 
um’s rheumatic chorea can be excluded in our case both from a clinical 
id pathoanatomical point of view. 

Tumours (39) localized to the basal ganglia can produce symptoms of 
hypertonicity and hyperkinesia but the slow progression, the encephalo- 
grammes and the post-mortem findings exclude this diagnosis. 

Several intoxications (11, 53, 65) may mainly produce lesions of the basal 
ganglia; among these the best known is carbon monoxide (symmetrical 
degeneration of globus pallidus, and very rarely choreiform hyperkinesia). 
Similar lesions and clinical pictures can be seen after intoxications with 
cyanide, lead, manganese, phosphorus and also after hypoglycemia and 
injuries (32). 

Torsion spasm (dystonia musculorum deformans) (25, 35, 42, 51, 59) 
has many resemblances to our case both clinically and pathoanatomically, 
for which reason we shall discuss some cases reported in the literature. Out 
of seven patients (12, 13, 36, 63) three were females and four males. Without 
previous significant illness their symptoms started between the age of 5 to 
14 years (in one case the disease may have started following whooping-cough 
at the age of 6 weeks). The duration of the illness was from 2 to 22 years, 
most often more than 10 years. The symptoms were progressive. In the 
literature a familial occurrence is sometimes reported, but the above men- 
tioned were sporadic. 

Disturbances of gait with stiffness or weakness of one or both legs were the 
first symptom in 4 of the 7 cases. Later on involuntary movements devel- 
oped. Sudden death occured in three cases. The hyperkinesis is described 
as spontaneously occurring, sometimes constant, slow, writhing move- 
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ments including the extremities, head and body, leading to torticollis an«| 


tortipelvis. Sometimes painful muscle spasms occurred. Clinically our cas » 


differs from the above mentioned cases of torsions spasm through th : 
paucity of spontaneous hyperkinesis. Pathoanatomically we find similaritic s 
and differences. The similarities consist in lesions of the caudate nucle., 
the putamina, globus pallidus, substantia nigra, medulla oblongata, the sp - 
nal cord and the cortical grey matter. 

The differences consist in the absence in our case of abnormal amounts « f 
iron pigment and lipochrome; in the absence of changes in the dentate nucl: i 
and in the absence of pronounced degeneration of the cortical grey matte . 
The most striking difference is the severe acute degeneration in medull. 
oblongata and in the grey matter of the spinal cord in our patient. 

Six reports of cases of lesions of the basal ganglia characterized by progressii 
course and by onset of symptoms at the age of three to ten years (4, 20, 27, 34, 
50, 62). From the informations given in the reports it could be conclude: 
in every case that there was a “‘free interval’ of several years from a normal 
birth until the onset of symptoms. Unfortunately informations regarding 
neonatal jaundice were not given. 

In three of the six cases the condition was familial. Common to these 
three cases was the finding of microscopical lesions of cortex cerebri and 
degeneration and excessive amounts of pigment in globus pallidus and in 
substantia nigra. In two cases both putamen and caudatus were affected. 
All three children showed mental debility, one had retinitis pigmentosa, 
one optic atrophy, one had athetosis and two showed rigidity without hy- 
perkinesia. 

In all of the three non-familial cases degenerative processes were found in 
cortex cerebri, nucleus caudatus, putamen, and globus pallidus; they were 
all mentally retarded, had athetosis and rigidity. 

If our case is compared with the two subgroups of the last mentioned 
six cases the differences will be more obvious than the similarities 


Some Remarks on the Relationship between Pathology and Symptoms 


In the discussion the various clinical symptoms, especially the motor 
functions have been related to the pathoanatomical findings, but it seems 
to be difficult to draw conclusions regarding the importance of the individua! 
nuclei to the various: abnormal motor functions (hypertonicity, athetosis, 
torsion spasm, tremor) (2, 6, 21, 60). For instance, it may be mentioned tha: 
both choreo-athetosis and paralysis agitans are associated with lesions 0° 
nucleus caudatus + putamen; on the other hand, athetosis in late cases o- 
kernicterus seems to be associated with lesions of globus pallidus whil 
nucleus caudatus and putamen are usually unaffected. 
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If we examine the symptomatology of isolated lesions of nuclei caudati, 
p itamina and globus pallidus we will only find such lesions in globus pallidus. 
1e clinical symptoms in such cases consist of rigidity with or without hyper- 
k nesia. 

It has been claimed that athetosis can only occur if cortex cerebri is unaf- 
fected and mature but the correctness of this hypothesis seems to be doubt- 
fell. 

Regarding the conclusions which can be drawn from our case it may be 
sated, that the spasticity and rigidity during the first years of his illness 
n ust be ascribed to the older processes of degeneration in nucleus caudatus 
id putamen. Thus, spasticity and rigidity without spontaneous hyperkine- 
sii, may result from basal ganglia lesions in spite of a practical normal 
c rtex cerebri. 

Furthermore an explanation of his sudden attacks of fever and cyanosis 
aid his death in such an attack can be found in the fresh lesions in the reti- 
lar substance in medulla oblongata. 


~ 


Summary 


A symmetrical degeneration of the basal ganglia, medulla oblongata and spinal cord, 

emingly older rostrally and more fresh caudally, was found in a 10 year old boy who 
lied suddenly after a progressive disease of 8 years duration. 

The symptoms consisted in spasticity, rigidity, dysarthria, and abnormal movement 
patterns resembling torsion spasm. His intelligence was normal. Encephalogrammes 
showed progressive dilatation of the lateral ventricles, corresponding to the atrophy 
of the basal ganglia. 

The relationship of these clinical and pathoanatomical findings to established clinico- 
pathological syndromes is discussed. 


Sur une association de lésions des noyaux de la base, du bulbe et de la moélle rachidienne 
chez un garcon de 10 ans. 


Un gargon de 10 ans décéda brusquement aprés une affection progressive qui dura 
8 ans. L’autopsie montra une dégénérescence symétrique des noyaux de la base, du 
bulbe et de la moélle rachidienne, qui paraissait plus ancienne du cété cranial, et plus 
récente dans la partie caudale. Le tableau symptomatique était celui d’une association 
de spasticité, de rigidité, de dysarthrie et de mouvements anormaux analogues a des 
spasmes de torsion. L’intelligence était parfaitement conservée. L’encéphalographie 
montrait une dilatation progressive des ventricules latéraux par atrophie des noyaux 
de la base. La relation entre l’aspect clinique et les lésions anatomopathologiques est 
ensuite passée en revue. 


Kombinierte Erkrankung der Basal-Ganglien, der Medulla oblongata und des Riicken- 
markes bei einem zehnjahrigen Jungen. 


Eine symmetrische Degeneration der Basal-Ganglien, der Medulla oblongata und 
des Riickenmarkes wurden bei einem zehnjihrigen Jungen beobachtet. Die rostralen 
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Anteile waren dabei offenbar friiher befallen als die caudalen Gebiete. Er sta | 


plétzlich nach einem progressiven Leiden von achtjaéhriger Dauer. Die Symptor 


bestanden in Spasticitit, Rigiditét, Lautbildungsstérungen und einem abnorm: : 


Bewegungsablauf, der an Torsionsspasmen erinnerte. Seine Intelligenz war norm: 
Encephalogramme zeigten eine fortschreitende Dilatation der Seitenventrikel entsp1 
chend der Atrophie der Basal-Ganglien. Die Beziehungen zwischen den klinischen uw 
pathologisch-anatomischen Befunden werden diskutiert und die Festlegung ein 
klinisch-pathologischen Syndroms versucht. 


Lesiones combinadas de los ganglios de la base, médula oblongata y médula espinal en » 
nino de 10 anos. 


En un nifio de 10 afios, que murié subitamente a continuacién de una enfermed: 


progresiva de 8 aos de duracién, se encontré degeneracién de los ganglios de la bas: 


bulbo y médula espinal. Dichas lesiones eran mas antiguas en la regién craneal y m: 
rescas en la caudal. La sintomatologia, consistente en espasticidad, rigidez, disartr 
y movimientos anormales semejaba al espasmo de torsion. La inteligencia no estu\ 
afectada. Diversos EEG mostraron dilatacién progresiva de los ventriculos lateral 


correspondiendo a la atrofia de los ganglios de la base. Se discute la relacién entre 


estos hallazgos clinicos y andtomo patolégicos con sindromes clinico patoldégic: 


establecidos. 
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From the Childrens Clinic, Helsinki, Finland 


Inorganic Pyrophosphate in Human Blood ? 


by CARL-ERIC RAIHA, G. ABERG and G. R. WALLGREN 


n an earlier paper Réihi (1954) has discussed the possibility that the 
fra ction in human blood which we call ‘‘inorganic phosphate” is not uniform, 
bu’ consists of different phosphate fractions. Benjamin and Hess have 
ab;orbed phosphate salts from the blood plasma with different materials 
such as barium sulfate and ossifying cartilage and observed that about 
haf of the inorganic phosphate will be absorbed, the other half will not. 
Jaida and Gébell have precipitated orthophosphate from blood plasma 
using Mathison’s reagent and noticed that out of the so-called “inorganic 
phosphate” in blood plasma actually only one third is inorganic phosphate, 
the rest they presume to be “creatine phosphate’. The creatine phosphate 
fraction has not been further investigated. 

\s the method published by Flynn, Jones and Lipmann presents a 
possibility to determine the inorganic ortho- and pyrophosphate from the 
saine solution, we have used this method to investigate the presence of 
these salts in human blood serum. For comparison, we have simultaneously 
determined the inorganic phosphate using the ‘‘classical’’ method of Fiske 
and Subbarow. 

Flynn, Jones and Lipmann observed that cysteine added to the mixture of 
ortho- and pyrophosphate would catalyse the color reaction between eikonogen 
and pyrophosphate. This reaction will not occur with the Fiske-Subbarow reagent. 
Cysteine does not have any effect upon the reaction between orthophosphate and 
eikonogen, which reaction goes to completion 7 min. after the addition of the reagent 
and can be measured. The pyrophosphate reaction goes to completion c. 90 min. after 
the addition of the reagent. 

The following was observed in preliminary experiments with water solutions of pure 
salts: 

1. Seven min. after the addition of reagent, the pyrophosphate did not give any 
spectrophotometric reading. 

2. The reading for orthophosphate increased c. 12.0% in 90 min. This value was 
used as a correction factor in the investigations of blood. 

3. Pyrophosphate could not be clearly shown by use of the Fiske-Subbarow reac- 
tion. In three tests performed on samples containing 5 mg % pyrophosphate each, 
the recovery was only 0.2 mg %. 
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The blood used in our investigations was handled and stored at low te: \- 
perature (0° to 4°C) until the color reaction was performed; this occurred «t 
room temperature. It was observed that the orthophosphate reaction ¢ » 
creased 33.1% at low temperature as compared to the reaction at roc:n 
temperature. The change in temperature had very little effect upon the py: )- 
phosphate reaction. 

The analysis was performed by adding 5 ml of 10% trichloracetic acid to 1 ml of 
plasma for protein precipitation. One ml of the supernatant filtrate was diluted w.‘h 
7.7 ml H,O. One ml 2.5% ammonium molybdate, 0.4 ml cystein solution and fina \y 
0.4 ml eikonogen solution were added. The readings were taken with a Beckm in 
spectrophotometer (Model B) at 660 mu. 


By investigating the phosphates of plasma with the above-mention:d 
methods, it became clear that the fraction generally called “inorganic 
phosphate” apparently does not exist entirely in the inorganic form. The 
values using the Fiske-Subbarow method were 1.5 to 2.0 times higher than 
the corresponding values using the method of Lipmann et al. It seems «s 
though the values for the inorganic phosphate which we get by the use of 
Lipmann’s method are composed of equal amounts of ortho- and pyro- 
phosphate. The orthophosphate values obtained in this way correspond 
closely with those values which Janda & Gobell obtained by precipitating 
the salts. 

When we investigated the phosphate fractions in different age groups, 
it was observed that the phosphate fraction decreases as the age increases, 
when the Fiske-Subbarow method is used. This finding fully corresponds 
with the current view. The values, when using the method of Lipmann et a/., 
on the other hand, do not decrease with increasing age. The ortho- and 
pyrophosphate values increase until the first year of life when they start 
to decrease, reaching a minimum at the age of three years. Later in life 
they tend to stay unchanged. We observed further that both fractions were 
usually higher in venous blood than in arterial blood. 

Results obtained before and after bodily strain showed that the pyrophos- 
phate fraction decreases in both venous and arterial blood, while tlie 
orthophosphate fraction remains unchanged. The phosphate values obtained 
by the Fiske-Subbarow method increased in the venous blood and stayed 
unchanged in the arterial blood. 

We also investigated a number of spina! fluid and urine samples usi: g 
the method of Lipmann ef al. Neither of the fluids gave the pyrophospha e 
reaction. 


Acknowledgement.—We want to extend our thanks to Fil. Kand. J. Harri and 0 
Fil. Kand. J. Puranen for their advice and help with the chemical analyses. 


unt 
Dic 
nic} 
der 
Zuni 
ph ) 
Es 
hoh 


Pir 


tl 
Ww 

n 

ul 

' 

ot 
ré 
ay 

m 
} 
nl 
A 

) 

|__| 

} 

I 
met 
el 1 
sin 

pir 
que 
arte 


lan 


INORGANIC PYROPHOSPHATE IN HUMAN BLOOD 417 


Summary 


“he authors have investigated the inorganic phosphate in human bloodplasma using 
th methods of Fiske-Subbarow and of Flynn, Jones & Lipmann. The values obtained 
wih Fiske-Subbarow’s method seem to be dependent not only on the inorganic 
p! »sphate, but also on easily hydrolysed organic P-compounds. Using the latter 
m: ‘hod, it is possible to detect both inorganic ortho- and pyrophosphate. The pyro- 
p! sphate in blood decreases after muscular work. It was also observed that the 
co: tent of inorganic phosphate was higher in venous blood than in arterial blood. In 
ur ie and in spinal fluid no pyrophosphate was found. 


Le oyrophosphate inurganique dans le sang humain. 


.es auteurs ont recherché la présence du phosphate inorganique du sang humain 
pe les techniques de Fiske-Subbarow et de Flynn, Jones et Lipmann. Les chiffres 
ob onus en utilisant la méthode de Fiske-Subbarow, ne semblent pas seulement en 
re! tion avec le phosphate inorganique, mais également en rapport avec des liaisons 
ay c du Phosphore organique facilement hydrolysées. En utilisant autre méthode, il 
se: ble done possible de mesurer & la fois le pyro- et l’ortho-phosphate inorganique. 
Le pyrophosphate sanguin diminue aprés un travail musculaire. On a remarqué, de 
mé-ne, que la valeur du phosphate inorganique du sang veineux était supérieure & 
cele du sang artériel. On n’a pu mettre en évidence de pyrophosphate ni dans l’urine, 


ni dans le LCR. 


Anorganische Pyrophosphate im menschlichen Blut. 
yrophosp 


Der Autor hat die anorganischen Phosphate im menschlichen Blut untersucht 
unter Benutzung der Methoden nach Fiske-Subbarow und Flynn, Jones und Lipmann. 
Die Werte, die mit der Methode nach Fiske-Subbarow erhalten wurden, sind offenbar 
nicht nur von dem Gehalt an anorganischen Phosphaten abhangig, sondern auch von 
der Anwesenheit leicht hydrolysierbarer organischer P-Abkémmlinge. Bei der Benut- 
zung der zweiten Methode ist es méglich, sowohl die anorganischen Ortho- wie Pyro- 
phosphate zu erfassen. Die Pyrophosphate im Blut vermindern sich nach Muskelarbeit. 
Es wurde beobachtet, dass der Gehalt an anorganischen Phosphaten im venésen Blut 
hoher ist als im arteriellen. Im Urin und Liquor wurden keine Pyrophosphate gefunden. 


Pirofosfato inorganico sanguineo. 


Los autores han investigado el fosfato inorgénico en sangre humana usando los 
métodos de Fiske-Subbarow y Flynn, Jones y Lipmann. Los valores obtenidos por 
el método de Fiske-Subbarow parecen depender no solamente del fosfato inorganico 
sino también de los compuestos de P inorgdénico facilmente hidrolizados. Usando el 
segundo método es posible detectar tanto el orto como el pirofosfato inorganicos. El 
pirofosfato sanguineo disminuye después del trabajo muscular. Se observé asimismo 
que el contenido de fosfato inorgdnico era mas alto en la sangre venosa que an la 
arterial. En orina y liquido cefalorraquideo no se encontrdé pirofosfato. 
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Ff om The Children’s Hospital Martinsvej, Copenhagen (Chief: E. WINGE FLENSBORG, 
M.D.), and The Children’s Hospital Fuglebakken, Copenhagen 
(Chief: A. RorHE-MEYER, M.D.) 


High Protein Nutrition in Prematures by Means of Casein 
Supplement to Human Milk! 


by ARNE ROTHE-MEYER and ERIK SANDGOE 


Che well founded opinion that human milk represents the best nutrition 
also for premature infants recently has been challenged by critics maintain- 
ing that the protein and salt content of human milk is insufficient for the 
requirements of the premature baby. Some authors (Levine & Gordon, 
Mackay & Levin) have recommended the use of acidified half skimmed cow’s 
milk as a feeding high in protein and poor in fat; other authors have pre- 
ferred to reinforce human milk with some kind of protein. By an amino 
acid supplement to human milk Magnusson obtained remarkably increased 
weight gains, while Hess & Lundeen got similar results by adding acidified 
skimmed cow’s milk to human milk. The discussion on the pros and contras 
of high protein nutrition is still as much alive as is the discussion on what 
is the best feeding for premature infants (Ford, Young et al., Crosse). 

In previous investigations one of us (Rothe-Meyer) has shown, that be- 
tween the fourteenth and forty second days of life the daily weight gain in 
prematures fed on half skimmed citric acid milk was significantly higher 
than in those fed on human milk. The level of total serum protein and of 
serum albumin was higher in the infants on citric acid milk than in the 
infants on human milk, while the level of serum globulin was the same in 
the two groups. Finally it was shown that citric acid milk produced a higher 
level of blood urea than human milk, a finding that may imply an increased 
renal strain in the prematures fed on citric acid milk. 

Most pediatricians willing to accept the increased weight gain of high 
protein feeding as a biologically desirable result—which has not yet been 
proved—would prefer to achieve this aim by supplementing protein to 


' Supported by a grant from The King Christian X Foundation. 
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human milk instead of feeding cow’s milk mixtures. As the casein hydr )- 
lysates introduced by Magnusson are rather expensive the question aro: », 
whether the same effect could be obtained by means of undigested pue 
casein. 


Weight Gain 


Since 1948 such experiments have been performed by us with a Danish 
product ‘‘Seccosan”’ that is made from acidified skimmed milk and contai:is 
90 per cent pure unsplit casein.') 

The experiments were started during Rothe-Meyer’s appointment to t ie 
Children’s Hospital, Martinsvej (B.p.M.) and have been continued there froin 
1950 to 1954 thanks to the kind cooperation of the successor, Dr. E. \’. 
Flensborg. From 1950, when Rothe-Meyer was appointed to the Children s 
Hospital, Fuglebakken (B.p.F.) and up to 1954 similar experiments have 
been carried out also at this hospital. This arrangement has made it ini- 
possible to keep experimental conditions completely identical. In the final 
statistical analysis the material thus obtained therefore could not be treated 
as a whole but had to be treated as three separate groups (B.p.M. before 
1950, B.p.M. 1950-54 and B.p.F. 1950-54). In each of these groups tiie 
daily weight gain of prematures fed on human milk has been compared to 
that of prematures fed on human milk with a supplement of 1.5 per cent 
of Seccosan. The increase of caloric intake caused by the Seccosan supple- 
ment did not exceed 5-10 per cent of the total calories. The human milk 
was obtained either from the mother or from a human milk bank. 

A considerable number of the premature babies were not admitted to 
the pediatric hospital directly after delivery but only during the first or 
second week of life. As in the previous experiments we therefore choose the 
period between the fourteenth and forty second days of life for investigation. 

In Table 1 are recorded the prematures the studies of whom did not have 
to be interrupted because of untimely death, discharge, change of formula 
or severe complications. Each hospital group has been divided into sub- 
groups according to the type of feeding (human milk solely = — 8, human 
milk with 1.5 per cent Seccosan = +8) and according to the birth weight 
(below 1500 g, 1500-1990 g, 2000-2500 g). 

In all weight groups the mean values of the daily weight gain during the 


' The manufacturer, ‘‘Ferrosan’’, Copenhagen, has kindly supplied the following analys:s 
of “Seccosan”’: 


100 g powder contains 375 cal. Sodium content is about 0.3 per cent. 
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TABLE 1 


| an and difference of the daily weight gain in g in prematures fed on human milk 
(—S) and on human milk with Seccosan supplement (+ §). 


B.p.M. = Children’s Hospital Martinsvej 
B.p.F. = Children’s Hospital Fuglebakken 


Birth weight < 1500 g 1500-1990 g 2000-2500 g 
Human milk —§ +8 -§ +§ +§ 
I p.M. Weight gain 19.1 32.5 22.6 32.5 27.8 
‘ore 1954] Difference 13.4 9.9 — 
No. of cases 3 8 26 8 13 0 
FE p.M. Weight gain 22 29.9 26.2 31.0 24.1 29.9 
| 50-54 Difference 7.9 4.8 5.8 
No. of cases 2 37 21 115 19 20 
B.p.F. Weight gain 22.4 19.8 26.4 20.4 27.4 
1 50-54 Difference 6.6 7.0 
No. of cases 0 8 | eg 62 24 19 


period from the fourteenth to the forty second day are significantly higher 
in the prematures fed on human milk with Seccosan supplement than in 
those fed on human milk solely. The daily weight gain on human milk 
being about 20-25 g and that on Seccosan supplemented human milk being 
at least 5-7 g higher, the increase caused by Seccosan (20-30 per cent) 
cannot be due solely to the increased caloric intake through the supplement. 

We are not able to give a satisfying explanation of the pronounced varia- 
tions of the absolute values in the various groups of Table 1. One interesting 
finding however should be mentioned. All the figures for daily weight gain 
of the Fuglebakken Hospital are on a lower level than those of the Martins- 
ve] Hospital, probably because B.p.F. has been more cautious in regard to 
feeding quantities. Nevertheless the effect of Seccosan is quite as or even 
more evident here, thus demonstrating that the Seccosan effect is not de- 
pendent on the absolute level of weight increase. 


Serum Proteins and Blood Urea 


Having shown that Seccosan supplement to human milk is able to produce 
a weight increase of the same order as citric acid milk, the effect of Seccosan 
on the serum proteins and on the blood urea will now be reported (‘Table 2). 
Investigations of this kind have only been done at Martinsvej before 1950 
and at Fuglebakken 1950-54. As in the previous work the serwm proteins 
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TABLE 2 


Mean and variance of total protein, albumin, globulin and blood urea in prematures 
fed on human milk (—S) and on human milk with Seccosan supplement (+ 8). 


B.p.M. = Children’s Hospital Martinsvej 
B.p.F. = Children’s Hospital Fuglebakken 


Serum protein 


B.p.M. -§S 33 4.3 3.2 1.0 
before 1950 +S 6 4.8 3.8 1.0 
B.p.F. +§ 67 4.8 3.6 LZ 
Dewees Of Freedoms: 105 102 102 
Blood Urea 
Human milk | No. of cases Urea Variance of Degrees of 
mg % log freedom 
B.p.M. -§S 33 8.6 0.02508 32 
before 1950 +8 15 28.9 0.02151 14 
B.p.F. +§ 67 19.5 0.00945 66 


were determined by the method of Henriques and Clausen comprising 
Kjeldahl and using half saturation with ammonium sulfate for the precipita- 
tion of globulin. The urea estimations of the B.p.M. group had to be done 
at a commercial medical laboratory, which used the van Slyke & Cullen 
method, while the determinations of the B.p.F. group were made at the 
Fuglebakkens Hospital with the van Slyke & Kugel modification of the 
van Slyke method. For the statistical analysis only one observation on each 
infant during the age period 35 to 42 days has been used. Neither the 
proteins nor the blood urea showed any statistical correlation to the birth 
weight which has therefore been disregarded. 

The results of the biochemical determinations recorded in Table 2 permit 
the following conclusions in regard to serum protein: The feeding of human 
milk with Seccosan supplement causes a slight increase of serum albumin 
and consequently of total protein, while serum globulin does not undergo 
any significant changes. This conclusion is confirmed by the fact that there 
is no statistical difference between the two Seccosan groups (B.p.M. before 
1950: +S and B.p.F: +S). 
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The Seccosan supplement also causes an increased level of blood urea. 
‘he discrepancy between the figures of the two Seccosan groups (B.p.M. 
-efore 1950: +S and B.p.F: +8) may have several causes. The above 
ientioned difference of laboratory methods is not sufficient to explain 
ne discrepancy. In our opinion it is primarily due to the more cautious 
eding attitude at the Fuglebakken Hospital. Though a control group for 
uman milk is lacking we venture to state that even the blood urea values 
f the B.p.F. group on Seccosan supplement represent an increased level 

ill lying within the normal range. 


Conclusions 


These investigations have shown that a supplement of pure undigested 
.asein to human milk is able to produce a similar increase of the daily 

eight gain in prematures as has been obtained by adding amino acids and 
~<immed cow’s milk to human milk. The casein supplement also produces 
» rise of serum protein and blood urea analogous to that caused by feeding 
| alf skimmed citric acid milk to prematures. 

These findings are apt to illustrate the difficulties met with in the dis- 
cussion of the benefits and disadvantages of high protein feeding to prema- 
‘ares. On the one hand there is complete agreement to the fact that increased 
caily weight gain per se does not necessarily mean more healthy thriving. 
‘he rise of the level of serum protein (caused by albumin) does not permit 
any conclusive interpretation and more convincing evidence in the form of 
reduced mortality and morbidity is still missing. 

On the other hand several authors have cautioned against high protein 
feeding to prematures. Darrow ef al. found a tendency towards acidosis 
and similar results were obtained by Dupont in our early series of prema- 
tures fed on half skimmed citric acid milk. Kagan et al. deny any benefit 
from high protein feeding and maintain that the weight increase is simulated 
by an increased salt and water retention in the body. In conformity with 
the raised blood urea levels found by us, these observations tend to imply 
an increased strain upon the organism and thus lead to the question, whether 
a moderately raised urea level is a sign of increased renal strain. We are not 
able to give a satisfying answer but want to point out that the blood urea 
values found by us in prematures fed on high protein diet are of the same 
order as those found in infants fed on ordinary cow’s milk mixtures. 


Extract from Statistical Report 


The statistical analysis and extract have been made by Arne Nielsen, Lic. Act., 
statistician to the Danish Cancer Register. 
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Weight Gain 


The daily weight gain during the period from the fourteenth to the forty second da: 
of life has been analysed with regard to the five factors: Hospital, year of birth, nutri 
tion, birth weight and whether tube feeding was used or not. Thirty-six groups ar 
possible with these divisions. 

For the groups comprising a sufficient number of infants the distribution of thes 
according to daily weight gain has been drawn on probit paper. The points wer 
grouped around a straight line showing that the assumption of a normal distributio 
was well founded. The group of infants from Fuglebakken on human milk diet with ; 
supplement of Seccosan, with a birth weight between 2000 and 2500 g, and not bein 
tube fed, constitute an exception since some of these infants have a large daily weigh 
gain. Nevertheless in the computations it has been assumed that the distribution o 
the infants is normal in all groups. 

From a comparison of the estimates of the variance for each group it may be assume: 
that the variance in groups of infants with the same nutrition is the same. The estimat 
of variance in groups of infants fed on human milk + Seccosan is significantly highe 
than the estimate of the variance in groups of infants fed on human milk solely 
The variance ratio is v? = 1.48 (f,; = 261, fg = 106) (Hald) and this value is significant 
with respect to the 5 per cent level. If the large estimate in the above mentioned grou; 
is omitted the significance will disappear. 

In the following comparisons of the means the joint estimate of the variance for alli 
groups has been used and this is equal to 21.64 with 367 degrees of freedom. 

The comparisons by t-tests of the means of infants from Martinsvej born respectively 
before and after 1950 show two significant deviations between the means with respect 


to the 5 per cent level but no regular tendency to higher or lower means for infants 


born later than 1950 than for those born previous to this year. 

The t-tests for differences between the means of tube fed infants and infants not 
fed by tube show no significant deviations and joint means for the groups are therefor: 
computed. In Table 1 are recorded the resulting values and the number of infants in 
the groups. The table also shows how much higher the daily weight gain is in th« 
infants getting Seccosan supplement to human milk. All these differences are signifi 
cant with respect to the 0.1 per cent level except one which is significant with respect 
to the 5 per cent level. 

Table 1 also shows that there seems to be no regular correlation between the daily 
weight gain and the birth weight. 


Total Protein, Albumin, Globulin and-Blood Urea 


In many infants from Fuglebakken determinations of total protein, albumin, globu- 
lin and blood urea have been made both at the age of about forty days and at the age 
of about fifty days. It has been shown that for these infants and for this age-period 
there is no significant increase or decrease in any of the four determinations. 

For the expression of the level of the determinations only one observation of each of 
the four determinations has been used preferably from the age period thirtyfive t« 
fortytwo days. For each of the groups into which the material has been divided 
the distribution according to total protein, albumin, globulin and blood urea has been 
drawn on probit paper leading to the assumption that the distributions of total pro- 
tein, albumin and globulin is normal and that of blood urea is log-normal. 

The means and variances of the groups have been analysed in the following way. 
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There are three main groups: Infants from Fuglebakken + Seccosan, infants from 
\artinsve] born previous to 1950 —Seccosan and infants from Martinsvej born pre- 
vious to 1950 + Seecosan. In each of these main groups the variances of the subgroups 
nay be assumed to be identical, and this result applies to each of the four estimations. 
{t has furthermore been shown by variance ratio tests that the means of the subgroups 
nay be assumed to be identical, Total estimates for the mean and variance of the three 
main groups have then been computed and recorded in Table 2. 

By means of Bartlett’s tests it has been found that the variances may be assumed to 
be identical in the three main groups for total protein (y? = 1.99, f = 2, not significant) 
ind for albumin (7? = 5.10, f = 2, not significant). For globulin (y? = 6.70, f = 2, 
significant with respect to the 5 per cent level), despite the significance, it will also 
be assumed that the variances are identical, but for blood urea (y? = 12.0, f = 2, 
significant with respect to the 1 per cent level) different variances in the three main 
zroups have to be assumed. In Table 2 the values of the variances are recorded together 
with the degrees of freedom. 

Finally by t-tests significant differences have been found with respect to the 5 per 
‘ent level for total protein and for albumin between the means of infants from Martins- 
‘ej -Seccosan, and of infants from Martinsvej +Seccosan (¢ = 2.25 and ¢ = 2.31) 
but not between the means of infants from Martinsvej +Seccosan and infants from 
uglebakken + Seccosan. Neither of the corresponding differences are significant for 
zlobulin. For blood urea the difference between the means of infants from Martinsvej 

-Seecosan and of infants from Martinsvej + Seccosan and the difference between 
the mean of infants from Martinsvej + Seccosan and of infants from Fuglebakken + 
Seccosan is significant with respect to the 0.1 per cent level (¢ = 10.6, when the largest 
variance is used and t= — 4.82). 


Summary 


An increase of the daily weight gain in prematures was obtained by adding pure 
undigested casein to human milk (1.5 per cent ‘“‘Seccosan’’), the effect being of the 
same order as that reported for other kinds of high protein nutrition. 

The Sececosan diet produced an increased level of serum albumin and consequently 
of total protein, while serum globulin did not undergo any significant changes. The 
Seccosan diet also produced an increased level of blood urea. These biochemical changes 
correspond to those caused by a diet of half skimmed citric acid (cow’s) milk. 

An increased daily weight gain does not necessarily constitute evidence of better 
thriving. As several observations including the rise of blood urea levels might be inter- 
preted as indicating an increased renal strain, it has been emphasized that the urea 
values are of the same order as those found in full term infants fed on ordinary cow’s 
milk mixtures. 


Les effets @une augmentation de la ration protidique dans Valimentation du prématuré, 
au moyen dune addition de caséine dans le lait maternel. 


L’addition de caséine pure non digérée au lait maternel (1,5 % de Seccosan) a entrainé 
une augmentation du gain de poids quotidien chez des prématurés. L’effet obtenu 
était identique @ celui réalisé par d’autres types de régimes hyperprotidiques. Le 
régime au Seccosan entrainait une élévation du taux de l’albumine sérique, et par 
suite des protéines totales du sérum; & l’opposé, on n’enregistrait pas de modifications 
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sensibles des globulines sériques. Le régime au Seccosan provoquait en outre une 
élévation du taux de lurée sanguine. Ces modifications biochimiques étaient analogues 
a celles obtenues par l’administration d’un régime comportant du lait de vache demi- 
écrémé et additionné d’acide citrique. Or, & une augmentation du gain de poids 
quotidien ne correspond pas nécessairement une amélioration de la croissance. Comme 
dans plusieurs observations l’élévation de Vurée sanguine pouvait étre interprétée 
comme le résultat d’une augmentation de l’activité rénale, auteur met l’accent sur 
le fait que ’élévation du taux de Vurée est semblable a celle que l’on observe chez 
des enfants nés & terme, nourris par divers types de lait de vache. 


Erndhrung der Friihgeborenen mit einer eiweissangereicherten Nahrung durch Zugabe 


von Casein zur Frauenmilch. 


Eine Erhéhung der taglichen Gewichtszunahme bei Friihgeborenen wurde bei Zu- 
gabe von reinem unverdautem Casein zur Frauenmilch (1,5 % ,,Seccosan‘‘) beobach- 
tet. Der Effekt lag gréssenordnungsmissig etwa in gleicher Héhe wie er auch bei 
andersartiger Eiweissanreicherung der Nahrung berichtet wurde. Die Seccosandiiit 
verursachte eine Erhéhung des Serum-Albumin-Spiegels und dementsprechend auch 
eine Erhéhung des Gesamtproteingehaltes. Das Serum-Globulin zeigte keine eindeu- 
tigen Veranderungen. Die Seccosandiat verursachte auch einen erhéhten Blutharn- 
stoffspiegel. Diese Veraiinderungen entsprechen denen, die bei einer Dit mit halbent- 
rahmter Zitronensiure-—(Kuh-)Milech auftreten. Eine Erhéhung der tiaglichen Ge- 
wichtszunahme ist nicht gleichbedeutend mit besserem Gedeihen. Obwohl verschiedene 
Beobachtungen — einschliesslich der Erhéhung des Blutharnstoffspiegels — als ein 
Hinweis fiir eine vermehrte renale Belastung gewertet werden kénnten, wird aus- 
driicklich betont, dass die Harnstoffwerte von der gleichen Gréssenordnung sind, wie 
sie bei ausgetragenen Kindern gefunden wurden, die eine gewéhnliche Kuhmilch- 
mischnahrung erhielten. 


Alto aporte proteinico, en la alimentacién del prematiro, per medio del agregado de 
caseina a la leche humana. 

Agregando caseina pura no digerida a la leche humana (1,5 % de ‘‘Seccosan’’) 
se obtuvo un aumento en la curva de peso diaria de prematuros, efecto del mism» 
orden de los obtenidos con otra clase de alimentacién de alto contenido proteico. La 
dieta con “Seecosan” produjo un aumento de la albtimina sérica, y consecutivamente 
de la proteinemia total, mientras la fraccién globulina no mostré ningin cambio 
significativo. Un nivel aumentado de la urea sanguinea también fué notado. Estos 
cambios bioquimicos se corresponden a los obtenidos con una alimentacién con 
babeurre. Un aumento de peso diario no implica necesariamente evidencia de mejores 
condiciones. Como varias observaciones, incluyendo el aumento de la uremia, pueden 
ser interpretadas como indicando una mayor exigencia renal, se enfatiza el hecho de 
que los valores de urea son del mismo orden que los hallados en nifios a término ali- 
mentados con las mezclas corrientes de leche de vaca. 
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Aus der Kinderklinik der Universitat Turku 
(Vorstand: Professor Dr. med. Totvo SALMr1) 


Pseudo-Hirschsprune’sche Erkrankung bei einem 
P 


Myxédem-Saugling 


von TOIVO SALMI und PIRKKO LAHESMAA 


Als Begleitsymptome des Myxédems sind seit jeher intestinale Un- 
stimmigkeiten bekannt. Am haufigsten sehen wir Verstopfung infolge 
Darmatonie. Ferner ist in Verbindung mit dem Myxédem eine abdominale 
Distension (Escamilla, Lisser, Shepardson; Dorff, Stoloff; Stepanow) samt 
funktionellem Mega- und Dolichocolon beobachtet worden; mitunter er- 
scheinen der ganze Darm, vielleicht sogar der Magen dilatiert (Ravault, 
Plauchin, Guinet). Man hat die durch Hypothyreose bewirkte Atonie und 
Dilatation des Darmes mit Thyreoidea-Extrakt giinstig beeinflussen kénnen. 
Diese Verainderungen sind also bei rechtzeitigem Eingreifen reversibel. 

Beim myx6dematésen Neugeborenen oder Siugling, bei dem sich das die 
Krankheit kennzeichnende K6rperbild noch nicht hat ausbilden kénnen, 
sind die Darmatonie infolge Mangel an Schilddriisenhormon und mit dadurch 
bedingter Obstipation, sowie die Auftreibung des Bauches oft das erste 
Anzeichen der Erkrankung (Palmén). Das klinische Bild ahnelt dabei in 
irrefiihrender Weise dem der Hirschsprung’schen Krankheit, besonders 
wenn auch noch réntgenologisch ein Megacolon festgestellt wird. 

Wir stellen kurz einen Fall dar, in dem es auf solche Weise zur Fehldia- 
gnose einer Hirschsprung’schen Krankheit kam. 

‘all: S. T. Madchen, geb. am 31.10.1954. Erbanlage: keine Besonderheiten. Ge- 
burtsgewicht: 4000 g, Geburtslainge: 51 cm. 

Nach 3 Wochen Brusternahrung erfolgte Ubergang zu Halbmilch. Dabei wurden 
die bis dahin normalen Faeces hart. Da das Kind 2 Tage ohne Defiakation blieb, 
wurde es am 26.11.54 in die Kinderklinik der Universitat Turku eingeliefert. Die 
Mutter teilte mit, der Bauch habe von Anfang an ein eigentiimlich gedunsenes Aus- 
sehen gehabt, so dass diesem Merkmal bei der Untersuchung die Hauptaufmerksamkeit 
zugewandt wurde. Eine Réntgenaufnahme des Abdomens zeigte reichlich Luft im 
Darm, aber keine Flissigkeitsspiegel. Sonstige Besonderheiten wurden bei der Unter- 
suchung nicht festgestellt, der Darm arbeitete normal. Daher wurde die Patientin 
nach 5 Tagen Krankenhausaufenthalt wieder entlassen. Bereits 9 Tage spater, am 
9.12., kehrte das Kind wegen einer Gastroenteritis in die Klinik zuriick. Neben den 
uiblichen Durchfallsymptomen richtete sich die Aufmerksamkeit wieder auf die 
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Abb. 1. 


Gedunsenheit des Bauches. Die Réntgenaufnahme des Abdomens zeigte abermals 
einen grossen Luftgehalt des Colons. Nach Beendigung des Durchfalls wurde eine 
irrigographische Untersuchung vorgenommen, die im Seitenbild deutlich eine Hirsch- 
sprung’sche Verengerung an der Grenze vom Sigma zum Rectum erkennen liess 
(Abb. 1). Bei einer weiteren Réntgenuntersuchung zeigte sich das Lumen des Dick- 
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Abb. 2. 


darms vergréssert. Das Krankheitsbild liess sich als typisches Megacolon congenitum 
deuten. Wir entschlossen uns zu einer konservativen Therapie. 

Schon bei dieser 2. Untersuchung wurden beim Kind leichte myxédematése Symp- 
tome beobachtet. Wir bestellten es daher zu einer Nachuntersuchung. Es kam bereits 
nach 3 Wochen wegen einer Infektion der Luftwege in die Poliklinik; das Kind war 
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jetzt genau 3 Monate alt. Nunmehr zeigte es ein typisch myxédematéses Aussehen. 
Die Glandula thyreoidea war bei der Paipation nicht zu fiihlen. Der Darm arbeitete 
langsam, die Defikation erfolgte im Abstand von 3-4 Tagen. Auch die Reaktionen 
und Bewegungen des Kindes waren auffallend triage. 

Die Laboratoriumsuntersuchungen brachten keine fiir Myxédem typischen Werte. 
Eine Animie bestand nicht. Das Blut enthielt 8,4 mg% Kalzium und 6,2 mg % 
Phosphor; die alkalische Phosphatase war auf 2,2 Bod. Einh. herabgesetzt, die Chole- 
sterinmenge betrug 185 mg%. Die Bestimmung des Serumprotein-Jods misslang 
leider. Das EKG zeigte eine geringe Niederspannung. Bei dem geringen Alter des 
Kindes konnten deutlich positive Ergebnisse der Laboratoriumsuntersuchungen nicht 
rwartet werden. Aber auf Grund des ausgepriagten klinischen Bildes leiteten wir eine 
Chyreoidin-Behandlung ein. Die Menge des Thyreoidins wurde im Abstand von einigen 
Wochen von 1 x 0,01 tiber 3 = 0,01 auf 3 = 0,05 erhéht; jetzt erhalt das Kind fast 
schon ein Jahr lang die Erhaltungsdosis von 2 x 0,1. Schon nach einer Behandlungs- 
woche wurde das Kind sichtlich lebhafter und im weiteren Verlauf der Behandlung 
verlor es allmiahlich das myxédematése Aussehen. Nach 3 Wochen Thyreoidin- 
Verabreichung wurde eine neue irrigographische Untersuchung vorgenommen. Das 
Ergebnis verbliiffte. Der Dickdarm war jetzt gleichmassig mit Kontrastsubstanz 
vusgefiillt und von der seinerzeit beobachteten langgestreckten Verengerung an der 
Grenze vom Sigma zum Rectum war nichts mehr zu sehen. Das Lumen des Darmes 
wirkte an dieser Stelle ganz normal. (Abb. 2.) Der Réntgenarzt meinte, das Colon 
habe sich bei der vorherigen irrigographischen Untersuchung aus irgendeinem Grunde 
nicht vollsténdig mit Kontrastsubstanz gefiillt und daher sei das unvollstindig ge- 
filllte Darmstiick falschlich als Hirschsprung’sche Verengerung gedeutet worden. 

In der Folgezeit kam das Médchen regelmissig zur Nachuntersuchung, anfangs in 
monatlichen, spiiter in zweimonatlichen Abstiinden. Myxédematése Symptome haben 
sich nicht mehr gezeigt. Die Entwicklung verlief ordnungsgemiiss (mit 5} Monaten 
6700 g Gewicht u. 62 em Linge, mit 114 Monaten 10.170 g und 72 em). Die Kérper- 
gestalt war stets normal, der Bauch richtig geformt; der Darm arbeitete regelmissig. 
Die Laboratoriumsuntersuchungen brachten normale Werte. Die Ossifikation ent- 
sprach dem Alter. Zweimal noch wurde eine irrigographische Untersuchung vor- 
genommen (im August und im Dezember 1955). Bei jeder Untersuchung fiillte sich 
der Darm vollstandig mit Kontrastmittel. Es waren keinerlei Anzeichen einer Hirsch- 
sprung’schen Erkrankung oder einer sonstigen Verinderung am Kind mehr zu beob- 
achten. Auch zeigten sich keinerlei Symptome einer Uberdosierung des Thyreoidins. 

Bei dem oben beschriebenen Krankheitsbild handelte es sich also offen- 
sichtlich um ein angeborenes Myxédem, dessen erste Symptome sich am 
Verdauungstrakt zeigten. Die Verstopfung und der aufgetriebene Bauch 
wurden zunichst als Hirschsprung’sche Krankheit gedeutet und die Roént- 
genuntersuchung schien die Diagnose zu bestitigen. Die Normalisierung 
des R6éntgenbefundes bei spiteren Untersuchungen erklarte sich folgender- 
massen: 


1. Die Atonie und Dilatation des Darmes konnten durch die Verabrei- 
chung von Thyreoidin riickgaingig gemacht werden. 

2. Die scheinbare Hirschsprung’sche Verengerung der ersten Unter- 
suchung hatte sich, wie oben besprochen, aus einer unvollstindigen Fiillung 
des Darmes mit Kontrastmittel ergeben. 
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Zusammenfassung 


Es handelte sich um ein etwa fiinf Wochen altes Madchen mit den zunichst fiir 
Hirschsprung’sche Erkrankung typischen R6éntgenverainderungen. Langsam ent- 
wickelte sich bei ihm das fiir Myxédem charakteristische Aussehen. Nach einer Thy- 
reoidin-Behandlung verschwand das myxédematése Erscheinungsbild sowie die in- 
testinalen Verainderungen. 


»seudo-Hirschsprung in a Myxoedematous Infant. 


Report of a case of typical roentgenological and clinical Hirschsprung’s disease in 
a female infant aged 5 weeks. Characteristic myxoedematous appearance developed 
gradually. Thyreoidin treatment produced disappearance of the myxoedema as well 
as of the intestinal signs and symptoms. 


Pseudo-maladie de Hirschsprung chez un nourrisson myxoédémateux. 


L’auteur rapporte un cas radiologiquement et cliniquement typique de maladie de 
Hirschsprung chez une petite fille de cing semaines. On vit se développer progressive- 
ment des signes d’un moxoedéme caractéristique. Un traitement par la Thyroidine 
amena une disparition progressive de l’hypothyroidie, ainsi que des signes de l’affection 


intestinale. 


?°seudo Hirschsprung en un lactante mixedematoso. 


Se comunica un caso que presenté una imagen radioldégica y cuadro clinico tipicos 
de enfermedad de Hirschsprung. El paciente, de 5 semanas de eded, desarrollé gradual - 
mente una apariencia tipicamente mixedematosa. E] tratamiento con tiroidina produjo 
la desaparicién tanto del mixedema como de los sintomas y signos intestinales. 
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From the Pediatric Department, Sundby Hospital, Copenhagen 
(Chief: C. FRIDERICHSEN, M.D.) 


Kartagener’s Triad 


Situs Inversus, Bronchiectasis, and Sinusitis 
Report of a Case 


by TAGE SAMSGE-JENSEN 


The common association of bronchiectasis and sinusitis with visceral trans- 
position was established by Kartagener. (Kartagener 1933 and 1935, Karta- 
yener & Horlacher). 


Co-existence of situs inversus and bronchiectasis is far more common than might 
»e expected according to the statistical occurrence of the two anomalies. Necropsy 
‘tudies and systematic X-ray examinations (Kartagener 1933, Adams & Churchill, 
Corgersen) have disclosed situs inversus in one out of 8000 persons. In large autopsy 
materials (Kartagener 1933) bronchiectasis was present in 1.5 per cent. 

Adams & Churchill found bronchiectasis and rhinosinusopathy in 21.7 per cent of 
23 patients with situs inversus, whereas bronchiectasis occurred in only 0.3 per cent 
uut of a hospital series of more than 230,000 patients. Similarly, Olsen found 14 
(16.5 per cent) to have bronchiectasis in 85 patients with situs inversus, while bron- 
chiectasis had been found in less than 0.5 per cent of all patients admitted to the Mayo 
Clinie from 1920 to 1941. Torgersen reported this triad of symptoms in 14 out of 129 
with visceral transposition. He states that about 10 per cent of all persons with situs 
inversus suffer from bronchiectasis and nasal disorders. 


According to Taiana, Villegas & Schieppati a total of about 100 cases of 
this syndrome, called the Kartagener triad, have been reported. 
Recently, a patient was admitted to our Department: 


Case Report 


B. J., boy aged 7 (rec. No. 547/1955). No. 2 of a family of 5. The other 4, 2 of 
whom are identical twins, are in good health. The family history is negative. The boy’s 
parents are first cousins. Delivery was uneventful, and the birth weight 3500 g. Ever 
since the first postnatal day he has exhibited pronounced rales in the chest and 
suffered from attacks of coughing and febrile bronchitis. He has always “had a cold” 
with purulent discharge and nasal stenosis. At the age of 2 years dextroposition of 
the heart was diagnosed. At 4 and 6 years of age the patient had adenotomy. In 
March—May 1955 he was admitted to an otologic department. Treatment with antral 
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aspiration and irrigation, antral resection by the method of Claoué, and a third adeno- 
tomy proved ineffective in dealing with the purulent sinusitis. No nasal polyps were 
present. On May 31, the boy was transferred to the Pediatric Department with 
bronchitis. 

Physical examination showed a boy of normal build and nutrition. Height 128.5 em, 
weight 26,100 g. There was slight dyspnoea with audible rales and wheezing. Clearly, 
the upper air passages were obstructed. Auscultation revealed normal heart sounds in 
the right side of the chest. Over all lung fields sibilant rhonchi; moist rales basally in 
both posterior fields. No clubbing of the fingers or curved nails. 

X-ray findings: Complete transposition of viscera. 

ECG: Genuine dextrocardia. Blood study: Haemoglobin 92-100 per cent. 

W.B.C. 10,700—with a normal distribution on differential count. 

i.8.R. normal (6-9-6 mm/h). Urinalysis normal. Tuberculin skin test positive 
(following BCG vaccination). 

Since the prolonged clinical course aroused a suspicion of bronchiectasis, the follow- 
ing chest radiographies were performed: 

(1) Tomography: Intensified pattern in lower portions of both lower lobes and 
streaked densities as in peribronchial infiltration. The bronchi of the left hilum wer« 
also surrounded by densities. 

(2) Bronchography carried out under general anaesthesia, first on the left: All 
bronchial branches fill satisfactorily. The bifurcation was clearly visualized and proved 
to be normal. In the medial part of the lower lobe cylindrical bronchiectasis was 
found. Some time later the right side was examined: Filling of entire bronchial system. 
The branches to the lower lobe were dilated and gave rise to a suspicion of cylindrical 
bronchiectasis in the right lower lobe. 

During the stay in the Pediatric Department, until Sept. 25, the temperature was 
often elevated for long periods, and large doses of water-soluble penicillin were ot 
merely transitory effect. 

It was contemplated to refer the boy to continued control in a department of thoracic 
surgery, but his parents definitely refused. Then, respiratory exercises and training in 
expectoration were instituted, apparently with a good effect, because of follow-up 
3 months after discharge he had not had fever. His sinusitis was unchanged, and 
otorhinological treatment had been given up. 


Discussion 


There is some question about the existence of congenital bronchiectasis. 
Kartagener (1935) himself was a supporter of the theory of the congenital 
origin of bronchiectasis, as opposed to the prevailing opinion of especially 
american authors, that it is acquired. 

The frequent occurrence of bronchiectasis in visceral transposition, 
which is a congenital condition, the finding of Kartagener’s triad in siblings 
(Bergstrom et al., Dickey, Lopez Areal and others), and the high incidence 
(25 per cent) of bronchiectasis in siblings of patients with Kartagener’s 
syndrome (Torgersen) have, however, led to a recognition of the view that 
in Kartagener’s syndrome a genetic factor or a pulmonary maldevelopment 
may predispose to the bronchial lesions. 
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From Denmark Blixenkrone-Moller has reported a case in a 3-year-old 
ligophrenic girl whose pulmonary lesion was cured by lobectomy. He in- 
‘erprets the bronchiectasis in his case as being congenital, and advances 
uguments which have not been mentioned by others: (1) The histological 
‘xamination of the removed lobe revealed a very tall columnar epithelium, 
ven in the smallest bronchial branches. This does not indicate secondary 
lilatation, but rather a congenital condition. (2) The bronchial walls con- 
ained an enormous accumulation of lymphoid tissue, regular primary fol- 
icles. Such structures are not present in normal bronchi, but they are char- 
vcteristic of certain congenital abnormalities (e.g. cervical cysts). (3) In ad- 
lition the symptoms were present from birth. 

However, a satisfactory explanation of this triad association has not yet 
been made. In Adams & Churchill’s opinion some cases of situs inversus 
ire normal mutants, whereas others—being true monsters—presumably 
resent the visceral transposition as one link in a congenital malformation, 
it times co-existing with other congenital malformations such as bronchiec- 
asis. 

In our patient the symptoms had been present from birth, and this might 
ndicate that his bronchiectasis was congenital. The pronounced bronchi- 
‘ctatic and prebronchiectatic changes found in his lungs will probably pro- 
gress and sooner or later necessitate thoracic surgery. 

Future genetical investigations and histological studies of resected lung 
tissue may possibly contribute to the understanding of the aetiology and 
pathogenesis of the bronchiectasis in Kartagener’s triad. 


Summary 


Kartagener’s triad is reported in a 7-year-old boy who had presented bronchial 
symptoms from birth. The author briefly discusses the frequency of bronchiectasis in 
situs inversus as well as the views advanced regarding the aetiology and pathogenesis. 


Le syndrome de Kartagener (situs inversus, bronchiectasie et sinusite). — A propos dun 
cas. 


La triade de Kartagener chez un garcon de 7 ans, présentant des signes de l’affec- 
tion bronchique depuis la naissance, est décrite. L’auteur discute rapidement la fré- 
quence des bronchiectasies au cours du situs inversus, et passe en revue les théories 
avancées au sujet de l’étiologie et de la pathogénie. 


Kartagener’sche Triade: Situs inversus, Bronchiektasie und Sinusitis. Bericht eines Falles. 

Bericht eines Falles von Kartagener’scher Triade bei einem 7 Jahre alten Jungen, 
der seit Geburt bronchiale Symptome zeigte. Der Autor bespricht kurz die Haufigkeit 
von Bronchiektasie bei Situs inversus sowie die iiber Atiologie und Pathogenese 
vorliegenden Ansichten. 
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Un caso de triada de Kartagener: situs inversus, bronquiectasias y sinusitis. 


Se comunica un caso de triada de Kartagener en un nino de 7 anos que presentaba 
sintomas bronquiales desde el nacimiento. La frecuencia de bronquiectasias en re- 
lacién con situs inversus y las diversas opiniones sobre etiologia y patogenia son 


brevemente discutidas. 
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From the Pediatrie Clinic, University of Lund, Sweden 


Spinal Cord Tumors in Children 
by STURE SIWE 


To judge from the literature, spinal cord tumors appear to be very rare 
n children. Stookey found only eight cases under the age of twelve among 
60 cases of all ages, Elsberg noted only five under ten years of age among 
275 cases, and Hamby collected only 214 cases from the medical literature. 
‘ord had none under five years among his cases. 

Since we have had no less than three cases on our service in Lund during 

period of ten years, and since none of these patients escaped repeated 
misdiagnoses before they came to the Children’s Hospital, it might be of 
interest to discuss here briefly the symptomatology. It is self-evident that 
the diagnosis is not easy, especially in the beginning and for those who are 
ot used to examine children. 


Case 1 was two years old and had had symptoms of pains and pareses for eight 
months before he came to the Pediatric Clinic where he was diagnosed. Due to a severe 
paralytic ileus which occurred during the earlier part of his hospital stay, his condition 
was so poor that no operation could be undertaken. At necropsy a ganglioneuroma 
was found which penetrated from the psoas muscle into the spinal canal and com- 
pressed the medulla at the level of L2. 

Case 2 was a 2}-year-old girl who had had abdominal pains since six months. She 
underwent appendectomy in the surgical department, then developed pareses in the 
legs and was admitted two weeks later to the Children’s Hospital where the tumor was 
diagnosed. She was operated, and an ependymoblastoma in the conus was removed. 
Three years later she died with pyuria. 

Case 3 became ill at the age of nine years, was treated for poliomyelitis and was 
partially rehabilitated so that she was able to walk again after ten months, but she 
continued having incontinence of urine and feces. After three years she was operated 
for appendicitis (healthy appendix), then developed new pareses which improved 
again. One year later there was an exacerbation of the pareses. She came to the 
Pediatric Clinic in emaciated condition after having been bedridden for more than a 
year because of paralysis of the lower trunk and the lower extremities. Incontinence 
continued. The diagnosis was made, the patient was operated and was found to have 
an astrocytoma extending from T8 to L3. It was impossible to remove this completely. 
She improved and died only four years later. 


A review of the patients’ histories shows that the earliest and, at the same 
time, the most prominent symptom in all cases was pain. This was not al- 
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ways constant but rather intermittent in character and very severe, espe 
cially in the sitting position and, generally, whenever the back was bent 
and with urination. Obstipation was also a constant symptom as well a: 
difficulty of emptying the bladder. It is worth pointing out that these symp 
toms occurred, in our cases, equally early whether the tumor was extra- 01 
intramedullary. 

The second constant symptom was the paresis in the legs (in Case 3 gradu 
ally even in the dorsal and abdominal musculature), usually beginning on 
one side with rather rapid involvement of the other side. The paresis was 
strangely enough, not most marked peripherally but spread in a centrifuga’ 
direction. In Case 2, there was improvement after operation, in Case : 
remissions for a whole year with renewed exacerbations. 

The third constant symptom was incontinence which persisted even aftei 
operation (Case 2) and during remissions (Case 3). The incontinence affected 
the bladder as well as, though less markedly, the bowel. 

Lumbar puncture revealed either no or, at most, 17 cells per mm?. The 
protein content was constantly raised (Bisgaard 1 to 40 till 1 to 1000). 
In our cases no spontaneous coagulation of the cerebro-spinal fluid and no 
xanthochromia were present until four years after the onset of symptoms 
in Case 3. 

Sensation was always demonstrably reduced, but the upper and lower 
limits of these changes were unclear. 

Diagnosis of the localization was therefore made with the aid of X-ray 
myelography. 

Some features should be emphasized here which are rarely stressed in 
textbooks and which can be of help, expecially concerning cases in children: 


1. The pain is severe; it increases when the child is forced to try to sit up 
while the legs are extended. It moves often to the abdomen; this led to opera- 
tion for suspected appendicitis in two of the three cases. At the onset, the 
pain is intermittent. 

2. Even extramedullary, extradural tumors can early give rise to diffi- 
culties with urination and to obstipation, later to incontinence. 

3. X-ray of the spine helps with the diagnosis only late in the course of 
the illness. Myelography is necessary for localization. 

4. The high protein content in the CSF is the most constant aspect of 
Froin’s syndrome, while the xanthochromia appears less prominently and 
later. 

5. The pareses have a peculiar character with a mixture of spasticity and 
flaccidity. 

6. Sensory disturbances, which can give much help in adults in the diag- 
nosis and localization, can even aid the diagnosis in small children. 
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7. Contrary to general opinion, the course is not always evenly or inter- 
mittently progressive. We have cases (e.g. Case 3) who show a marked 
spontaneous improvement of the pareses in the legs for a period of years. 
Corresponding improvement of the bladder and bowel paresis was not 
observed in our cases. 


Summary 


The symptoms of spinal cord tumors in childhood are discussed in connection with 
hree briefly described cases. 


ves tumeurs médullaires chez Venfant. 
Discussion des signes des tumeurs médullaires chez l'enfant basée sur observation 


le 3 cas chez des enfants de 2, 2}, et 9 ans. 


riickenmarkstumoren bei Kindern. 


Die Symptome von Riickenmarkstumoren im Kindesalter werden in Verbindung 
ait dem Bericht von 3 Fallen bei Kindern im Alter von 2, 2} und 9 Jahren besprochen. 


"'umores medulares en nifios. 


Se discute la sintomatologia de los tumores medulares en la infancia comunicando 
> casos de 2, 2} y 9 afios de edad. 
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From the Pediatric Department (Head: Professor LErF SALOMONSEN M.D.) and thi 
Neurological Department (Head: Professor SiavALpD Rersum, M.D.), 
Rikshospitalet, Oslo 


The Significance of Electro-encephalographic Spike Foci in 
Patients with Cerebral Palsy without Epileptic Seizures 


by MARIT SKATVEDT and ARNE LUNDERVOLD 


In routine electro-encephalographic examination of children with organic 


brain disorders, EEG will in some cases show spike foci, even when the 


patient has had no clinical epileptic fit. The significance of these spike foc) 
is uncertain. 

Perlstein, Gibbs & Gibbs state that spike seizures are the most frequent 
abnormality in their series of EEG in cerebral palsy (1217 patients). Spike 
discharges were shown in 77 per cent of all abnormal EEG. They found in 
44 per cent of the abnormal EEG seizure discharges without clinical seizures. 
They declare: ““The degree of probability that clinical seizures will develop 
when EKG seizure discharges are present at a given age cannot be stated 
at present”’. 

Winfield, Hughes & Sayle arrive at the same conclusion. They report 
“seizure discharges without a history of clinical seizures” in 10 of 128 pa- 
tients with cerebral palsy of spastic type examined. Further: ‘Neither the 
present study nor the ones referred to earlier (Perlstein, Gibbs, and Gibbs) 
can settle the problem as to whether patients with seizure discharges in the 
absence of clinical seizures will later develop seizures.” At the Pediatric 
Department, Rikshospitalet, EEG has since 1950 been made in a total of 
236 patients with cerebral palsy. All EEG have been registered and described 
at the EEG Laboratory of the Neurologic Department. 

Thirty-four of the patients (14 per cent) showed seizure discharges without 
having had clinical epileptic seizures. In none of these the spike foci have 
later disappeared. However, the observation periods have been short. 

In three patients epileptic seizures have occurred after the registration 
of spike foci in their EEG. These cases will be more closely described below. 


Patient No. 1.—B. G., girl, born June 5, 1952. History: Erythroblastosis fetalis due 
to Rh incompatibility between mother and child, treated with exchange transfusion 
on the first day of life. No clinical symptoms of kernicterus. At the age of 6 months 
right-sided hemiparesis was diagnosed and she was treated with physiotherapy with 
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Mig. 1. EEG October 12, 1953, 16 months old, showed a marked focal reduction of voltage in 

he left central region. EEG May 31, 1955, 3 years old: Sharp waves and focal reduction of 

‘oltage in the left central region. EEG August 30, 1955: Spikes in the left central temporal 
and frontal region. 


zood result. EEG October 12, 1953, at the age of 16 months, showed a marked focal 
reduction of voltage in the left central region. EEG May 31, 1955, 3 years old: Sharp 
waves and focal reduction of voltage in the left central region. 

July 8, 1955 she had her first convulsive seizure that lasted for several hours. There 
were general convulsions with loss of consciousness. She was treated with phenobarbital 
0.05, and since then has had no seizure. EEG August 30, 1955; Spikes in the left 
central temporal and frontal region. 


In this case the epileptogenic focus had been registered in EEG five 
weeks before the first clinical seizure occurred. 


Patient No. 2.—R. M., boy, born March 6, 1951. The patient is a twin, the other 
twin was stillborn. Birth weight 3500 g. The mother had been suffering from anemia 
during pregnancy, with HGB down to 50 per cent, and in the 7th month of pregnancy 
she had been given a blood transfusion. The patient has spastic hemiparesis on the 
right side. 

EEG May 11, 1953 (Oslo Municipal Hospital), when well over 2 years old, showed 
spikes and slow waves in the left frontal region. 

Mid-October 1955, when 4} year old, he had a seizure with general convulsions 
that lasted for about $ hour and was followed by sleep. EEG November 30, 1955: 
Bilateral spikes with maximum in the occipital region. 

In this patient the spike focus had been registered 2} years before the oc- 
currence of the first clinical seizure. 

Patient No. 3.—J. W. B., boy, born May 18, 1951. He had been delivered by cesarean 
section. Birth weight 2700 g. He has a left-sided hemiparesis. EEG Novemk>r 11, 
1954, 34 years old, showed maximum of slow waves in the right parietal region. 
EEG November 21, 1955, 43 year old: Spikes and slow waves in the right parietal 
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Fig. 2. EEG May 11, 1953, 2 years old, showed spikes and slow waves in the left frontal 
region. EEG November 30, 1955: Bilateral spikes with maximum in the occipital region. 


December 7, 1955 he was admitted to a country hospital in an epileptic seizure. 
In this case the clinical seizure occurred well over 2 weeks after the registration of 
spike foci. 

In these 3 patients spike foci were registered at the age of 3, 2, and 4} 
years, while EEG for patient No. 1, when 16 months old, and No. 3, when 
34 years old, showed no spike foci. Patient No. 2 showed spike foci in the 
first of his EEG registrations. 

The observation period for the 34 patients with spike foci in EEG without 
clinical seizures is short, and larger series that show the development of 
the spike foci are not yet available. But the patients will remain under 
observation. The three reported cases nevertheless suggest that the presence 
of spike foci in EEG implies an actual danger of the occurrence of manifest 
epileptic seizures. In the second of the reported cases, 2} years elapsed from 
registration of spike focus in the patient’s EEG before clinical seizure ap- 
peared. In the course of that period he had several illnesses with high fever 
without a seizure, and at the time of the seizure he had a slight pharyngitis 
with normal temperature. 


Conclusion 


The significance of spike foci in EEG in patients who have had no clinical 
epileptic seizures has been considered as questionable. Three cases are repor- 
ted in which EEG showed spike foci 2 weeks, 5 weeks and 2} years before 
the occurrence of the first clinical epileptic seizure. In two of them the 
EEG after the seizure showed a considerable increase of the epileptogenic 
activity. 
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The observations strongly indicate that spike foci shown in EEG re- 
present an actual danger of later clinical epileptic seizures, but that, as in 
me of the cases, a long time may pass before the occurrence of the seizure. 
These patients should be under constant observation. The question of 
whether or not these patients should be given antiepileptic treatment im- 
mediatley after the registration of spike foci cannot be answered at present. 


Summary 
The significance of spike foci in EEG in patients who have had no clinical epileptic 
seizures has been considered as questionable. Three cases are reported in which EEG 
showed spike foci 2 weeks, 5 weeks and 24 years before the occurrence of the first 
‘linical epileptic seizure. These observations indicate that spike foci shown in EEG 
represent an actual danger of later clinical epileptic seizures. 


Signification des foyers de pointes a Vélectroencéphalogramme chez des malades atteints 
le paralysies cérébrales sans crises d’épilepsie. 

Discussion sur la valeur des foyers de pointes 4 !EEG de malades atteints de para- 
ysies cérébrales sans crises d’épilepsie. Trois cas sont rapportés dans lesquels TEEG 
ivait montré l’existence de foyers de pointes 2 semaines, 5 semaines, et 24 ans avant 
‘apparition de la premieére crise convulsive. Ces observations indiquent que les foyers 
le pointes enregistrés & EEG représentent un danger certain de crises convulsives 


‘utures. 


Die Bedeutung von elektroencephalographischen Spitzenpotentialherden bei Patienten mit 
erebraler Paralyse ohne epileptische Krampfe. 

Die Bedeutung von Spitzenpotentialherden im EEG bei Patienten, die keine kli- 
nischen epileptischen Krimpfe gehabt haben, sind bisher als fraglich betrachtet 
worden. Es wird von drei Fallen berichtet, bei denen das EEG 2 Wochen, 5 Wochen 
und 24 Jahre vor dem Auftreten der ersten klinischen epileptischen Kriimpfe Spitzen- 
potentialherde zeigte. Diese Beobachtungen weisen darauf hin, dass Spitzenpotential- 
herde im EEG eine akute Gefahr fiir spatere klinische epileptische Krampfe darstellen. 


Significacién de un foco de ‘‘spikes”’ en los EEG de pacientes afectos de pardlisis cerebral 
sin convulsiones. 
La significacién de focos de ‘‘spikes”’ en los EEG de pacientes que no han presentado 
convulsiones se ha considerado como dudosa. Se comunican tres casos en los cuales 
el EEG mostr6é dichos focos 2 semanas, 5 meses y 2} anos antes del ataque convulsivo. 
Estas observaciones indican que un foco de esa naturaleza representa el peligro de 
futuras convulsiones. 
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From the Children’s Hospital Fuglebakken (Chief: A. RorHE-MEyYER, M.D.) and Psy- 
chiatric Laboratory, University Clinic, Copenhagen (Chief: Professor 
VILLarRS Lunn, M.D.) 


Baby Pig Mortality and Infantile Pyloric Stenosis! 


by O. STEINICKE NIELSEN 


Despite persistent endeavours, it has not yet been possible to clarify 
the aetiology and pathogenesis of infantile pyloric stenosis. Within recent 
years the so-called ‘‘neurogenous theory” has received particular attention, 
because an irreversible degeneration of the intramuscular ganglion cells 
(Auerbach’s plexus) has been found in the pyloric portion of individuals 
with congenital pyloric stenosis (Herbst, Raia, Alarotu & Christensen, 
Belding & Kernohan, Steinicke Nielsen). However, we do not know exactly 
whether this ganglion cell degeneration may be regarded as the primary 
cause of cong. pyl. sten. 


To my knowledge, there has never been found in animals a lesion clinically or patho- 
logically analogous to infantile pyloric stenosis. However, from veterinary medicine 
we know a complex of symptoms designated as “baby pig disease’. These animals 
are apparently healthy at birth and suck normally. But on the second day of life they 
become apathetic, weak and disinclined to suck, and the hair coat becomes rough. 
The pigs often suffer from shivering and vomiting, become dehydrated, and die on 
the second or third day of life. The aetiology of the condition is obscure. Most likely 
several diseases are involved. Some workers having found signs of gastroenteritis have 
attributed the mortality to an infectious disease (Young & Underdahl). Others have 
demonstrated hypoglycaemia in these newborn pigs (Morrill) and regard this as the 
cause of the early death. Others again seek the cause in toxic influences from the 
breast milk (Heidebrecht ez. al.). 


The anatomical structure of the stomach and the function of the alimentary canal: 


of pigs resemble those of the human stomach and alimentary canal. Certain features 
in the clinical picture described above in pigs suggest that a gastric lesion is respon- 
sible. I have therefore carried out neurohistological examinations of the intramuscular 
ganglion cells in the pyloric portion of baby pigs dead with the stated symptoms. 


Material and Post-mortem Findings 


Stomachs were examined from 26 pigs dead 0 to 24} days old. These 26 pigs were 
divided in three groups. 

I. Ten pigs with signs of “‘baby pig disease’’. All the animals were apparently 
healthy the first day of life, especially they sucked normally; but on the second day 


1 The work was supported by a grant from P. Carl Petersens Fond. 
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Fig. 1 (Exp. No. 232). Degenerative changes of ganglion from pyloric myenteric plexus (Auer- 

bach) in a pig suffering from ‘‘baby pig disease’’, killed on the second day of life. Ganglion 

cells chromatolytie and swollen or atrophic end pyknotic. Excessive glial proliferation. Gallo- 
eyanine staning, 500. 


they became apathetic and weak; they refused to suck, and 4 of them vomited. Five 
of the pigs were killed in moribund condition, while the 5 others were found dead. 

II. Nine pigs found dead and regarded by the farmers as “overlain” by their 
respective dams, as none of them had displayed any signs of illness. 

III. Seven perfectly normal pigs killed in order to be used as controls. 

Only the gastro-intestinal tracts of the pigs were submitted to postmortem exa- 
mination. In 9 out of the 10 pigs of Group I the stomach was moderately or almost 
completely full, while one stomach was empty. The intestines of all 10 pigs were 
practically empty, but with excessive gas contents in the anterior portion of the small 
intestine. 

The 9 pigs of Group II showed the same picture of filled stomach and empty in- 
testines. 

In the 7 control pigs both the stomach and the intestines were moderately full. 

Further, it may be mentioned that none of the animals presented atresia or other 
form of mechanical intestinal obstruction. Neither were there found inflammatory 
changes in the gastrointestinal tract. 

The pyloric muscles of the pigs of Groups I and II seemed to be thicker and to extend 
further proximally than in the controls. However, the material here presented is too 
small to allow of conclusions regarding the constancy and possible aetiological import- 
ance of this finding. 


Histological Analyses 


All the stomachs were formalin-fixed immediately or few hours after 
death. Several sections were examined from the duodenum, the pylorus 
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Fig. 2 (Exp. No. 174). Normal ganglion from pyloric myenteric plexus (Auerbach) of a pig 
killed 3 hours old. Ganglion cells normal or slightly chromophobic (slight cadaverous changes). 
Gallocyanine staining, * 500. 


and the corpus of each stomach. The preparations were stained with hae- 
matoxylin-eosin, van Gieson’s connective tissue stain and Einarson’s gallo- 
cyanine stain (Einarson). For the histological analyses I received expert 
assistance from the neuropathologist Erna Christensen, M.D., whom I wish 
to thank. 

In the cases of all 10 “‘sick’”’ pigs (Group I) the preparations of the pyloric 
portion displayed very pronounced degeneration of the intramuscular gan- 
glion cells, manifesting itself party by excessive chromatolytic changes with 
loss of Nissl’s bodies and dissolution of the cells, and partly by atrophic 
degeneration of the cells. In addition, the ganglia presented marked proli- 
feration of glial tissues. In other words, there were found grave, chronic, 
irreversible changes (Fig. 1). The duodenal and corporal portions of the same 
stomachs showed similar changes, but in a less pronounced degree. 

Exactly the same picture of irreversible ganglion cell degeneration was 
seen in the 9 “overlain” pigs (Group II). 

In the 7 “healthy” pigs (Group IIT), on the other hand, the intramuscular 
ganglion cells were seen to be normal or with slight cadaverous changes in 
the form of pale and oedematous cells. Atrophic cells or glial proliferation 
could be seen in none of the cases (Fig. 2). 
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Conclusion 


The histological analyses described above of the intramuscular ganglion 
cells in the stomachs of baby pigs dead in the stated diseased condition 
revealed a pronounced irreversible degeneration in the pyloric portion. 
Identical degenerative changes were seen in the stomachs of the 9 pigs 
found dead with no recognised disease, whereas no such degeneration was 
demonstrable in the controls. 

There is reason to suppose, on the basis of the macroscopical and the 
microscopical observations, that the animals of Group IT had suffered from 
the same affection as those of Group I, but that the disease had not been 
recognised while the pigs were alive, these having therefore been regarded 
as “‘overlain’’. 

The degeneration seen in the pigs is analogous to the ganglion cell degen- 
eration found in young infants with congenital pyloric stenosis. The two 
conditons have other points of resemblance besides the neurohistological 
picture. First of all they both occur in babyhood. Next there seems to be 
a familial predisposition both to the disease affecting humans and to that 
affecting pigs. Thus, the investigations carried out so far on pigs suggest 
that the progeny of certain sows in certain ‘‘families’”’ are particularly liable 
to become affected. This means that one or two baby pigs in several farrows 
of the same sow will die of the stated affection. 

The present investigations do not allow us to decide whether the condition 
observed in baby pigs is analogous to infantile pyloric stenosis. If so, this 
may open out prospects for future studies on the aetiology and pathogenesis 
of cong. pyl. sten. 


Summary 


In 10 pigs with clinical signs of ‘“‘baby pig disease”’ and in 9 baby pigs found dead 
without previously recognized signs of disease there was found irreversible ganglion 
cell degeneration in the pyloric part of the stomach, identical with that found in in- 
fants with congenital pyloric stenosis. 


Mortalité des porcelets et sténose du pylore chez Venfant. 

L’examen anatomo-pathologique de l’estomac de 10 pores présentant les signes 
cliniques de la « maladie des porcelets », et de 9 porcelets morts sans le diagnostic de 
Vaffection ait été porté, révélait l’existence d’une dégénérescence cellulaire dans la 
région pylorique. Cet aspect est identique a celui que l’on trouve chez les nourrissons 
porteurs de sténose pylorique congénitale. 


Ferkel-Mortalitat und infantile Pylorusstenose. 

Bei 10 Schweinen mit klinischen Zeichen von ,,Baby pig disease“‘ und bei 9 Ferkeln, 
die ohne vorher beachtete Krankheitserscheinungen tot aufgefunden waren, wurde 
irreversible Ganglienzelldegeneration im Pylorusabschnitt des Magens gefunden, was 
mit den Befunden bei Sauglingen mit congenitaler Pylorusstenose iibereinstimmt. 
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Mortalidad de cocchinillos y estenosis pilorica. 


En 10 lechones con signos clinicos de ‘‘baby pig disease”’ y en 9 encontrados muertos 
sin que previamente se hubiesen reconocido signos de la enfermedad, se encontré 
una degeneracién ganglionar irreversible en la zona del piloro, idéntica a la encontrada 


en lactantes con estenosis pilérica congénita. 


References 


Avarotu, H. and CHRISTENSEN, E.: Studies on changes in the sympathetic ganglia of the pyloric 
portion of the stomach in infants with pylorospasm. Acta pediat., Suppl. 77: 250, 1949. 

Beipinc, H. H. and KerNouAN, J. W.: A morphologic study of the myenteric plexus and musculature 
of the pylorus with special reference to the changes in hypertrophic pyloric stenosis. Surg., 
Gynecol, & Obstetr., 97: 322, 1953. 

Erxarson, L.: A Method for progressive selective staining of Nissl- and Nuclear substance in nerve 
cells. Am. J. Pathol., 8: 295, 1932. 

Herwesrecut, A. A., Ross, O. B., WHirenatn, C. K. and Mac Vicar, R. W.: The toxicity and nutri- 
tional adequacy of milk from sows suckling pigs showing symptoms of baby pig disease. J. Am. 
Vet. Med. Ass., 116: 147, 1950. 

Herpst, Mikroskopische Untersuchungen der intramuralen Magennerven beim Pylorospas- 
mus. Zschr. Kinderh., 56: 122, 1934. 

Morri.t, C. C.: Studies on baby pig mortality VIII. Chemical observations on the newborn pig, with 
special reference to hypoglycaemia. Am. J. Vet. Res., 13: 164, 1952. 

Rata, Anco: Revista de Cirurg. de Sao Paulo, 1943. Quoted by W. C. AtvaRez: A lack of local gan - 
glion cells in cases of congenital pyloric stenosis. Gastroenterclogy, 16: 787, 1950. 

STEINICKE NIELSEN, O.: Histological changes of the pyloric myenteric plexus in infantile pyloric 
stenosis, studied on surgical biopsy material. In print. 

Youne, G. A. and Unperpant, N. R.: An epidemiological study of baby pig disease. Cornell Vet., 


37: 175, 1947. 


Received March 3, 1956 Fredensvej 51 
Charlottenlund, Denmark 


birt 
earl 
May 
195: 
At ¢ 
very 
iner 
on & 
shor 
feet 


1’ 


Dep 
Arne 


“ro 
N 
vit 
ir 
nt 
or 
vit 
ir 
phe 
pre 
obs 


Acta Pidiatrica 45: 449—452. July 1956 


‘rom Barnsjukhuset Samariten, Stockholm, Sweden (Head: Prof. Nits MALMBERG) 


Atypical Pneumonia in an Infant, Associated with 


APC Virus Infection 


by GORAN STERNER 


Since 1953 Rowe, Huebner et al., in a series of publications, have dealt 
vith a new group of viruses, the adenoidal-pharyngeal-conjunctival (APC) 
iruses, which may produce rhinitis, pharyngitis, conjunctivitis and fever 
a both children and adults. APC virus shares the complement-fixing (CF) 
ntigen with viruses of the RI-67 groups, isolated by Hilleman & Werner 
rom cases of undifferentiated acute respiratory disease. RI-67 viruses, ac- 
ording to Hilleman & Werner, could probably also be responsible for a large 
iortion of the cases of cold-agglutinin negative, primary atypical pneumonia 
(P.A.P.) among U.S. Army populations. RI-67 also share the CF antigen 
vith the unidentified, possibly new group of cytopathic agents, presumably 

iral in nature, isolated in 1953 by Kjellén in Stockholm from patients with 
pharyngitis, tonsillitis and cervical lymphadenitis, and from patients with 
mesenteric lymphadenitis. In view of the great interest in APC virus at 
present, it seems justifiable to present here a brief report on a case of atypical 
pneumonia in an 8-month old girl, in whom we had the opportunity to 
observe the whole course of the disease.1 


Case Report 


Record No. 1017/55, K. E. A girl born Jan. 15, 1955. Delivery normal; weight at 
birth 3960 g. Social conditions were very bad, and were the main reason for two 
earlier hospitalizations with mild acute nasopharyngitis and acute bronchitis in 
May 1955 and from Sept. 1 to Sept. 10, 1955. During her stay in the hospital in May 
1955, a complement-fixation test against APC virus was done with a negative result. 
At discharge on Sept. 10, 1955, she had completely recovered, except for a persistent 
very slight cough. On the day after her return home this cough was said to have 
increased, though there was no simultaneous rise in temperature. She was readmitted 
on Sept. 14, 1955, this time, too, chiefly on social grounds. Examination on admission 
showed an afebrile child, weighing 7.1 kg, whose general condition was quite unaf- 
feeted. Neurological examination showed no abnormalities. There was no dyspnoea 


1 The virological studies in this work were carried out by Dr. Lars Kjellén at the Virus 
Department of the Central Municipal Bacteriological Laboratory, Stockholm, Sweden (Head: 
\rne Svedmyr, M.D.). I am deeply indebted to Dr. Kjellén for his kind cooperation. 


3 
a 


450 GORAN STERNER 


[CHLOROMYCETIN | ERYTHROMYCIN 


PROCAIN — PENICILLIN ] 
COMPL.FIX.TEST:0 94/9 CULTURE:POS 7/0 
P. { ; : .P.C. COMPL. FIX. TEST: 
Temp| APC 16/5-55 A.P.C. COMPL. FIX. TEST: 16 
14 MM./HOUR 4M.M./HOUR 
39° 


4/10, X-RAY: PULM: NEG 


t T 


x-RAYPULM:NEG X-RAY PULM: POS 


SEPTEMBER 1955 OKTOBER 


Fig. 1. Temperature chart in the reported case of atypical pneumonia associated with a: 
APC virus infection. 


and no cyanosis. Pharynx and tonsils were slightly reddened. Nothing abnormal wa: 
detected in superficial lymph nodes, ears, lungs, heart or abdomen. Secretion fron: 
nasopharynx yielded no growth on routine culture, nor in two cultures watche: 
especially for any growth of B. pertussis. Hb 11.4 g. White cells 6200 (1400 polynu 
clears). Micro-E.S.R. 17 mm in | hour. The urine was normal. Chest radiogram on 
Sept. 16, 1955, showed no abnormalities. Up to Sept. 18 she was afebrile and had : 
slight cough for which she was given expectorants only. 

On Sept. 18, 1955, the temperature rose from 37.6°C in the morning to 39.9°C in 
the afternoon. On the same day a second sample from the nasopharynx yielded a 


very scanty growth of Staphylococcus aureus and no growth of other organisms. U}) 
to and including Sept. 19, the child’s general condition was quite unaffected despite 


the temperature rise, and examination showed only slight redness of the pharynx. 
Physical examination of lungs showed no abnormalities. E.S.R. was low. A slow and 
moderate increase of white cells occurred up to a maximum count of 14,600. The urin: 
was quite normal. Culture of faeces showed a normal bacterial flora. Cerebrospina 
fluid was normal. ECG showed no abnormalities. Chloromyeetin palmitate suspensio1 
(about 80 mg of chloromycetin per kg of body weight and day) had been started on 
Sept. 18, but in spite of this the condition suddenly changed for the worse on Sept. 20 
with dyspnoea and cyanosis, and oxygen was given continuously. Treatment was 
now changed to intramuscular chloromycetin only, 500 mg twice a day. During th« 
next few days, when her condition was extremely critical, dullness on percussion anc 
fine rales and rhonchi gradually appeared over the lateral aspect of the left lung 
Chest film on Sept. 21, 1955, confirmed the presence of a homogeneous, ill-defined indura 
tion of the parenchyma, approximately the size of half a plum, on about the level of the 
hilum on the left side. On the same day sulphadimin in full dosage was started alongsid« 
with chloromycetin for 24 hours, but since the child still had a high temperature anc 
her general condition was still poor on Sept. 22, the treatment was changed to erythro- 
mycin oral suspension only (35 mg of erythromycin per kg of body weight and day) 
On Sept. 24 this treatment was combined with procaine-penicillin intramuscularly, 
300,000 I.U. 24-hourly, since the temperature was still high and erythromycin seemed 
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to have no effect on the course of the disease. The condition did not improve until 
Sept. 25, when the temperature fell rapidly from 38.0°C in the morning to 35.6°C in 
the afternoon. During the next few days she recovered quickly and the findings on 
physical examination of the lungs became normalized. The progress was uncomplicated. 
Micro-E.S.R. was 4 mm in 1 hour and chest film showed no abnormalities on Oct. 4, 1955. 


Discussion 


The clinical course of the pneumonia in this case was nearly atypical with 
the almost negative findings in the nasopharynx, the slightly increased 
number of leukocytes without any increase in the polynuclears, and the 
low E.S.R. In addition, there was the raised temperature, the final fall of 
which cannot with certainty be attributed to the antibiotic agents employed. 
Unfortunately, the cold agglutinin titre was only determined once, on the 
seventh day of illness, with a negative result. The child’s critical condition 
during the climax of the disease is no evidence against an atypical pneu- 
inonia, since it is well known that P.A.P. in infants is a severe disease which 
occasionally terminates in death. Virus of the APC group was isolated from 
the nasopharynx and from faeces on the seventh day of illness. The agent 
found was identical with Huebner’s type 7. There was first a four fold 
rise in titre in the serum from negative (on the seventh day of illness) to 
'6 (on the 21st day), and to 32 (on the 118th day after onset) in comple- 
inent-fixation tests. The convalescent serum contained neutralizing anti- 
bodies against the homologous agent, whereas the acute phase serum did 
not. The simple association of a common virus with an illness does not in 
itself signify that the virus caused the illness, but it seems to us that the 
relationship between our patient’s pneumonia and the APC virus found is 
not entirely unlikely. 


Summary 


APC virus type 7 was isolated from an 8-month-old girl with an atypical pneu- 
monia. Neutralisation and complement-fixation tests showed a significant rise in titer. 


Pneumonie atypique chez un nourrisson, associée a une infection par le virus APC. 


Le virus APC a été isolé chez une enfant de 8 mois présentant une pneumonie 
atypique. L’élévation du titre de la réaction de neutralisation, et de la fixation du 
complément, était absolument probante. 


Atypische Pneumonie bei einem Sdugling, vergesellschaftet mit APC-Virus-Infektion. 


Bei einem 8 Monate alten Madchen mit einer atypischen Pneumonie wurde APC- 
Virus isoliert. Neutralisation und Komplementbindungsreaktion zeigten einen deut- 
lichen Anstieg des Titers. 
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Neumonia atipica en un lactante asociada con infeccién con virus APC. 


En una nina de 8 meses afecta de neumonia atipica fué aislado el virus APC. L: s 
test de neutralizacion y fijacién del complemento mostraron un significativo aumen: ) 
en sus titulos. 
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The Falling Rate of Breast-Feeding in Sweden 


by JUSTUS STROM 


A tendency to earlier weaning has recently become noticeable in many 
« untries. This applies also to Sweden despite its well developed organization 
{or prenatal and infant care. 

Fig. 1 illustrates the extent of health control in the country as a whole. 
‘he percentage of all infants controlled rose from 82 per cent to 94 per cent 
hotween 1944 and 1953. Breast-feeding, by which is meant pure breast- 
{-eding—allaitement mixte being excluded—uniformly shows a_ falling 
t ndency, barely noticeable for the two-month period but more so at four 
and six months. 

The conditions in respect to different child welfare institutions are ana- 
| sed in Table 1. In Stockholm, as well as at the centres of Type I in the 
large provincial towns, the work is led by a paediatrician assisted by specially 
tvained children’s nurses. The Type II centres differ only in respect to the 
doctors, who are not specialists. Rural districts are represented by stations 
staffed by district medical officers and nurses. 

The time when breast-feeding starts to decline noticeably comes, in 
Stockholm, when the infant is two months old (11 per cent); at provincial 
Centres Type I there is no decline, and in the remainder of the country the 
decline is 3 and 4 per cent at Centres Type II and Stations, respectively. 
At all institutions there is a fairly noticeable decline at four months (6, 5, 
t and 3 per cent). The further decline from four to six months, on the other 
hand, is fairly moderate (3, 0, 2 and 1 per cent). 


TABLE | 


The rate of wholly breast-fed infants at different child welfare 
institutions 1944 and 1953. 


| 
| ‘Breast: Centres type All welfare 
feeding, Stockholm Other towns II institutions 

| months 

| 1944|1953] Diff.|1944]1953) Diff.|1944)1953) Diff.|1944}1953) Diff.|1944}1953] Diff. 
2 85 | 74] 11 74174) 0 74 | 71 B 79 | 75 | 4 77 | 74 3 
4 69 | 52] 17 dd | 50 5) 55 | 48 7 57 | 50 7 58 | 49 9 
6 56 | 36 | 20 | 42 | 37 5) 42 | 33 9 40 | 32 8 43 | 33 |] 10 
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Health control and _ breast-feeding. 


1944 — 1953 
y, Sweden 
100 
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20 
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Discussion 


There may be numerous reasons for the falling rate of breastfeeding, and 
certain aspects of a more general nature only can be discussed here. 

The figure of breast-feeding within the first two months, 74 per cent. 
must be considered fairly satisfactory, but the development in Stockholm 
indicates that it could be better. The chief requirement here must be to 
prolong the period of hospitalizing the mother from the present five or seve 
days to ten days. In an earlier paper by the author (Acta pediat., 35: 55 
1947), it was shown that with such a measure 92.6 per cent of full-term 
children ( > 2500 g) could be discharged as wholly breast-fed. 

The critical four-month limit indicates the existence of special condition: 
at that stage. It is to be supposed that the mother’s job is an important 
factor. It is at that time that the childbirth benefits to civil servants cease. 
and the same applies to banks, insurance companies and certain industria! 
concerns. This would be most noticeable in the large towns and is, in fact. 
reflected in the figures from Stockholm and other towns with Type I Centres. 

Even if these circumstances are of definite significance, it cannot be 
ignored that there are certain general factors of other kinds. The realization 
that artificial feeding now involves a negligible risk, the ease of preparing 
commercial baby foods and the intense propaganda for their use must be 
potent influences. 
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Summary 


The breast-feeding rate in Sweden has fallen quite considerably from 1944 to 1953 
spite the efficiency of prenatal care organization. The rate for wholly breast-fed 
ildren under 2 months of age, in the country as a whole, fell from 77 to 74 per cent, 
ider 4 months from 58 to 49 per cent, and under 6 months from 43 to 33 per cent. 
rtain general causes of this situation are discussed, particular emphasis being laid 
the short period of nursing at obstetric departments, women’s professions and the 
jzanecial conditions appertaining thereto, the comparatively slight risks involved 
artificial feeding, the ease of using various manufactured preparations and the 


‘ense propaganda made for them. 


minution de Vallaitement maternel en Suéde. 


L’allaitement maternel a considérablement diminué en Suéde de 1944 a 1953, en 
pit du développement des organisations de soins prénataux. Le pourcentage des 
fants nourris au sein considéré dans tout le pays, a diminué de la maniére suivante : 
1 dessous de 2 mois, de 77 a 74 %; en dessous de 4 mois, de 58 a 49 %; en dessous de 
nois, de 43 4 33 %. Les causes de cette diminution sont ensuite discutées. Un accent 
rticulier est mis sur la période de soins trop courte dans les services d’obstétrique, 
: la fréquence des professions féminines et la situation pécuniaire qui en découle, 
jie Pon doit opposer au risque minime d’une alimentation artificielle, & la facilité 
d emploi des divers produits diététiques, et a la réclame considérable qui leur est faite. 


2s @® & 


~ 


ie sinkende Frequenz des Stillens in Schweden. 


Die Stillfrequenz ist von 1944 bis 1953 in Schweden ganz betréchtlich gesunken, 

otz der Tatigkeit der prinatalen Betreuungsorganisation. Die Anzahl der voll- 
gestillten Kinder unter 2 Monaten fiel im Land insgesamt von 77 auf 74 %, bei Kindern 
unter 4 Monaten von 58 auf 49 % und bei denen unter 6 Monaten von 43 auf 33 %. 
Gewisse allgemeine Ursachen dieser Situation werden besprochen, insbesondere die 
kurze Pflegezeit auf der Entbindungsstation, der Beruf und die finanziellen Verhilt- 
nisse der Frauen, die verhiltnismiissig geringen Gefahren, die mit einer kiinstlichen 
Krnahrung verbunden sind, die Bequemlichkeit der Anwendung verschiedener Fertig- 
praparate und die fiir diese intensiv betriebene Propaganda. 


Disminucion de la tasa de alimentacién al pecho en Suecia. 


La tasa de alimentacién al pecho en Suecia ha bajado considerablemente desde 
1944 hasta 1953 a pesar de la eficaz organizacion del cuidado prenatal. La tasa para 
todo el pais, de nifos de menos de 2 meses exclusivamente alimentados al pecho 
disminuy6 del 77 al 74%, en los menores de 4 meses del 58 % cayé al 49 % y en los 
de menos de 6 meses del 43% al 33%. Se discuten algunas causas generales con- 
dicionantes de esta situacién, especialmente el corto periodo de lactancia en los 
servicios de obstetricia, las profesiones de la mujer y las condiciones econdmicas como 
asi tabién los pequefios riesgos que involucra la alimentacion artificial, la facilidad de 
usar varios productos manufacturados y la intensa propaganda hecha por sus firmas. 
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From the Pediatrie Clinic, Bergen University (Chief: Professor ALFRED SUNDAL M.D 


Anemia Hypoplastica Congenita Treated with Cortisone 
Correction of the Anemia with Cortisone Treatment during 4 Year 


by ALFRED SUNDAL 


In a previous communication Kass & Sundal! have given a report o 
successful treatment of congenital hypoplastic anemia with ACTH. 


The patient, a girl, E. K. N., born on July 29, 1948, showed a severe anemia at 
months of age, blood transfusion being necessary. Up to the age of about 14 years thi 
patient needed few blood transfusions to correct the severe refractory anemia, and th: 
clinical symptoms were not quite typical of the diagnosis of congenital hypoplastic 
anemia before this age. But now the chronic refractory anemia showed a hypoplast i: 
bone marrow involving the erythropoietic elements, and in the peripheral blood there 
were small numbers of reticulocytes (under 0.3 per cent). From the age of 13 yea 
the patient needed blood transfusions every 3rd to 4th week; in the following 2° 
months she received 23 transfusions. 

At an age of 35 years (november 1951) the patient was given ACTH for the first 
time. She responded rapidly with more reticulocytes and increasing values of hemoglo 
bin and erythrocytes. In the following 14 months (from November 1951 to Januar) 
1953) several experiments were performed with ACTH courses and administration 
of long-acting ACTH, and always the same results were seen: Administration of ACTH 
increased the number of reticulocytes from below 0.5 per cent to 2-3 and to maximum 
8 per cent, the bone marrow altered the picture from a hypoplastic to a normoplastic 
erythropoiesis, and hemoglobin and r.b.c. showed increasing values. An experimen 
with long—acting ACTH with one or two injections weekly also gave no relapse of th: 
anemia, and blood transfusions thus became unnecessary. From April 29, 1953. thi 
patient (then nearly 5 years old) and up to the present date (February 1956)—throug}) 
nearly 3 years—has been given a daily dose of cortisone orally in four doses per day. 
The maintenance dose of cortisone has been varied. A daily dose of 10 mg seems t: 
be necessary. Doses of 7.5 mg or 5 mg cortisone have for long periods given satisfactor) 
blood values, but with these small amounts, transient and short-lasting febrile disease: 
(tonsillitis, upper respiratory tract infections) at once have given decreasing value: 
of hemoglobin and r.b.c. But increasing supply of cortisone has at once corrected th: 
anemia. It seems also that she has a greater need of cortisone in wintertime than i: 


the summer. With 10 or 15 mg cortisone orally through the last 3 years her physica 


+ Arne Kass and Alfred Sundal: Anaemia hypoplastica congenita (anaemia typus Josephs 
Diamond-Blackfan). Report of a case treated with adrenocorticotropin with effect. Act: 
paediat., 42: 265, 1953. 
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lig. 1. Girl E. K. N. born July 7, 1948. Hemoglobin and reticulocyte values with maintenance 
dose of cortisone. 


and psychiatric condition has been normal (Fig. 1). In every way she now behaves 
us other girls and attends school. Her blood pressure has been normal, no ‘‘moon- 


face”’. 


During the last two months we have seen a new case of congenital hypo- 
plastic anemia with a clinical picture and results with cortisone treatment 
quite similar to our first patient, but the observation period is much shorter. 


A girl, K. E., was an only child, born on March 2, 1954, her parents and ancestors 
being healthy. During the first 4 months of pregnancy the patient’s mother was treated 
vith stilboestrol, otherwise no remarks during pregnancy or at birth. Birth weight 
2800 g. No untoward events in the newborn period, no icterus. Breast-fed for 3 months, 
later artifically fed with a normal supply of vitamins. 

From birth the mother noted that the child was pale, and as this seemed to increase, 
the child was examined by a doctor when 2} months of age. The hemoglobin was 
then 45 per cent, and as iron administration for two weeks gave no response, the 
child was transferred to the Children Clinic on June 25, 1954, when 3 months old. 
Her length and weight were normal. She was very pale, but otherwise nothing remark- 
able on physical and psychiatric examination. Laboratory tests: Hemoglobin 42 per 
cent, r.b.c. 1.90 mill., index 1.10. Reticulocytes 2 per cent. White blood corpuscles 
4600. Differential counts without remarks. Thrombocytes 220,000. Coombs’ test 
negative. Blood type O, Rh +. Bleeding time, coaguiation time and prothrombin 
time normal. Sodium, chlorides, carbon dioxide and urea in serum normal. Serum iron 
175 y per cent. Bone marrow smear performed three times in the following month 
gave normal numbers of the erythropoietic and myelopoietic elements. On admission 
she was given a blood transfusion (120 cc) and two weeks later a second one (120 ce). 
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Fig. 2. Girl K. E. born March 12, 1954. Hemoglobin and reticulocyte values during the firsi 
2 years of life. 


She was treated with iron, and left the hospital July 22, 1955 with hemoglobin 98 pe: 
cent, r.b.c. 4.26 mill. Reticulocytes counted 10 times during her one-month stay in 


hospital gave values between 2 and 0.4 per cent. The diagnosis was anemia, further 


classification being impossible (Fig. 2). 
During the following 5 months she was at first healthy, but in autumn of 1954 an 
especially after pertussis immunization she suffered from anorexia and fatigue whic! 


increased after 3 days’ fever and diarrhoea in December 1954. On January 3, 1955 


she was admitted for the second time to the hospital for 3 weeks. On admission nothing 


noted except a slight anemia. Hgb. 70 per cent, r.b.c. 3.29 mil. Reticulocytes 1 per 


cent. Without any special therapy the child improved and left the hospital on January 
27, 1955 with Hgb. 90 per cent, r.b.c. 3.66 and reticulocytes 1.3 per cent. 

Control in the Outpatient Clinic March 1955: Hgb. 64 per cent. In June 1955 Hgb 
66 per cent and reticulocytes 1 per cent. (Iron medication given for about one yea 
was now stopped). Futher 6 controls from August to October 1955 showed falling hemo- 
globin values from 65 per cent to 46 per cent and r.b.c. from 2.4 to 2.1 mill. She was i1 
October 1955 given blood transfusion (200 ec). Reticulocyte values before the trans 
fusion 0.2 per cent. After transfusion Hgb. 85 per cent. 

In November 1955 she was admitted to the Children’s Clinic for the third time. Th« 
hemoglobin was 69 per cent on admission, but fell to 60 per cent in 6 days. Reticulocyte 
counts on repeated examination ranged from 0.2 per cent to zero. Bone marrow smear 
now showed scanty erythropoiesis and the diagnosis hypoplastic anemia was possible. 
On November 25, cortisone treatment was started: For 6 days 50 mg cortisone daily 
was given, the following 13 days 37.5 mg, for two days 25 mg, and later 15 mg cortisone 
daily—the cortisone given in 4 doses per day. The day after cortisone administration 
considerable increase of reticulocytes up to 5 per cent and gradually increasing values 
of Hgb. and r.b.e. on discharge from hospital. December 17, 1955 (23 days after corti- 
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ig. 3. Girl K. E. (detail of Fig. 2). Hemoglobin and reticulocyte values before and during 
8 g 
cortisone treatment. 


one treatment): Hgb. 85 per cent, r.b.c. 3.67 and reticulocytes 2.4 per cent (Fig. 3). 
Vith a maintenance dose of 15 mg cortisone daily, controls 21/12 1955, 4/1 1956 
nd 18/1 1956 showed, respectively, Hgb. 85 per cent, 80 per cent and 85 per cent, 
.b.e. 2.81, 3.43 and 3.51 mill. and reticulocytes 1 per cent, 0.6 per cent, and 1.2 per 
ent. (At the control January 4th she had chicken pox.). 


Discussion 


In the two cases of congenital hypolastic anemia, the anemia started soon 
after birth, was refractory and needed repeated blood transfusions to be 
corrected. The classification of the anemia was impossible until about the 
age of 14 years, but then reticulocytopenia and hypolasia of the erythropoie- 
tic elements in the bone marrow settled the diagnosis. In both cases cortisone 
treatment gave a promt response, and maintenance doses of 10-15 mg cor- 
tisone seemed to prevent relapses (one case observed for 4 years). 

It seems from the two cases described here that cortisone contains a 
factor necessary for the maturation of the erythroblasts to erythrocytes—or 
that it acts on this maturation process in such a way that the body can 
maintain sufficient (normal?) formation of red blood corpuscles. 


Summary 


The author describes and discusses two cases of congenital hypoplastic anemia 


giving promt response on cortisone treatment. 
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Anémie hypoplastique congénitale traitée par la cortisone. 


L’auteur décrit et discute deux cas d’anémie hypoplastique congénitale, dan 
lesquels un traitement par la cortisone amena une modification rapide. 


Mit Cortison behandelte Anaemia hypoplastica congenita. 

Der Verfasser beschreibt und diskutiert zwei Fille von congenitaler hamolytische 
Animie, die prompt auf Behandlung mit Cortison ansprachen. 
Anemia hipoplastica congénita tratada con cortisona. 

El autor describe y discute dos casos de anemia hipoplastica congénita que mostraro: 
rapida respuesta al tratamiento con cortisona. 


Received March 7, 1956 Pediatric University Clini 
Bergen, Norway 
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From The Children’s Hospital Fuglebakken, Copenhagen 
(Chief: ARNE RoTHE-MEyYER, M.D.) 


Treatment of Nephrosis with ACTH and Cortisone 


by FOLKE TUDVAD, M.D. 


The question is still open for discussion whether or not nephrosis should 
e considered a disease sui generis. For one thing, the various contesting 
iews are expressed in the nomenclature applied, including: nephrosis; 
iephrotic syndrome; lipoid nephrosis accompanied or not accompanied by 
iephritis; nephrotic stage of chronic nephritis; nephro-nephritis; non- 
pecific nephritis; and type II nephritis. But there is also an ever increasing 
endency towards including under the diagnosis of nephrosis not only such 
‘ases as are characterized by edema, proteinuria, hypoproteinemia, hypo- 
ilbuminemia, and hyperlipemia, but also those in which the above symptoms 
secur combined with hematuria, hypertension, and a reduced renal function. 

A series of rather encouraging publications have appeared within the last 
ix years recording the results with treatment of nephrotic children with 
\CTH and cortisone (1-7, 9-12). 

The recorded ACTH dosages range from a daily 50 mg to 100 mg for 
from eight to ten days (2-5, 7, 9-12), and the cortisone dosage from a daily 
100 mg to 400 mg for about ten days. A few of the investigators used an 
initial brief ACTH treatment and if this provoked a definite diuresis, they 
continued the treatment with cortisone, either with frequent, small doses 
continuously (4), or with larger doses administered for three successive days 
in every week (9). 

According to the publications (1-2, 5-7, 9-12), treatment of 188 nephrotic 
children with ACTH and cortisone had the following effect. Twenty-two 
(11.7 per cent) were cured; 95 (50.6 per cent) were in remission, i.e. loss of 
edema, diminution of albuminuria, and improvement in the biochemical 
findings; 46 (24.5 per cent) of the patients did not respond to the treatment, 
and 25 (13.2 per cent) died. 

In about two thirds of the children the treatment induced a profuse 
diuresis with a decrease of edema and albuminuria. A simultaneous increase 
of the serum protein level, in particular of the albumin level, was not unusual, 
and total serum lipids receded towards almost normal values. 
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So far it is impossible to decide, on the basis of the available reports 
whether ACTH or cortisone should be the preferred treatment of nephrosis 
nor can the size of the dosage be finally settled. 


Own Results 


At The Children’s Hospital Fuglebakken, Copenhagen, the diagnosis ot 
nephrosis included even such cases which either (1) had the initial symptoms 
of a glomerulonephritis and later developed symptoms of a nephrosis, or 
(2) those which beside the characteristic signs of nephrosis showed hema- 
turia, increase of blood pressure, and reduced renal function. 

Since 1951 we have treated a total of 11 nephrotic children; the ACTH or 
cortisone dosages used have usually been below those stated in literature; 
the daily ACTH dosage ranged from 10 mg to 30 mg for eight days; the 
daily cortisone dosage from 100 mg to 200 mg for about fourteen days. 

Six of the patients received only a single course whereas the remaining 
five received either an initial ACTH treatment with subsequent cortisone 
administration, or repeated cortisone courses. At the termination of the 
cortisone treatment the dosage was not gradually reduced since the most 
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Fig. 1. Biochemical data from a 7-year-old boy during courses of cortisone therapy. 
Further details in the text. 
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fficient diuretic effect admittedly is produced through the suddeness with 
vhich the drug is abandoned. In two cases the cortisone treatment was 
ontinued intermittently, the first patient receiving 100 mg daily the first 
hree days of each of 9 weeks, the other receiving 50 mg daily the three 
irst days of each of 13 weeks. 


Fig. 1. shows the course and effect of the treatment in an about 7-year-old boy 
dmitted in September 1953; he had a moderate albuminuria, slight edema, and some 
iminution of the serum protein level, particularly the albumin level. One month 
fter admission his condition remained unchanged, and 50 mg of cortisone was ad- 
iinistered four times a day for fourteer days. The treatment induced a profuse diuresis, 
13s of edema, and a simultaneous complete disappearance of the albuminuria, together 
ith an increase in the serum protein level. The albuminuria reappeared after three 
ionths, but a repeated cortisone course caused a fall in total serum lipids and an 
crease in the serum protein level. The albuminuria disappeared also, but only to 
‘cur shortly afterwards. Again the albuminuria disappeared after a third cortisone 
ourse, but reappeared two and a half months later; when the albumin level was at 
%,, edema set in and the child was readmitted seven months after his last hospitaliza- 
on; cortisone was administered for fourteen days; the albuminuria disappeared 
vith shedding of the edema; the total serum lipids fell to normal values, and there 
vas an increase in the serum protein level. However, the albuminuria reappeared very 
oon, and 50 mg of cortisone were administered daily for seventy-five days. During 
he treatment, the urine was occasionally free from albumen, and usually only traces 
vere found. The same cortisone dosage was subsequently administered the three 
irst days of each of thirteen weeks; during this period the albuminuria remained stable 
it about 1%, with a single exception; the patient is now attending to his school work 
vithout complaints, and for the last six months has received no treatment; the 

albuminuria remains at about 1-3%,. 


Results 


A total of five ACTH courses have been given, all of which induced a 
profuse diuresis; in two cases the albuminuria disappeared but it reappeared 
in one of them while the other child has had no albuminuria for more than 
three years. After one of the ACTH courses, the albuminuria diminished 
from 4 to 0.8%, but it remained uninfluenced in one child and increased 
in another after the ACTH treatment. 

The serum protein level increased by more than 0.5 g % after one ACTH 
course, whereas the total serum lipids fell by more than 250 mg% after 
three of the courses. 

Among seventeen cortisone treatments ten induced a profuse diuresis 
(more than 50°), and three a moderate diuresis. Four courses of cortisone 
caused a disappearance of the albuminuria, and eight caused a diminution, 
while three courses failed to influence the albuminuria; in two cases the 
treatment was followed by an increased albuminuria. 
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The serum protein level rose by more than 0.5 g¢°% after four cortison: 
courses; the total serum lipids fell by more than 250 mg°, after three o 
the courses. 

The result of the treatments can be summarized as follows: One patien' 
is cured (the period of observation covers more than three years). Fiv: 
patients are in remission, their albuminuria ranges rather constantly a 
levels from 0.5 to 1°. They live a normal life without any visible incon 
veniences; in three of the cases the period of observations covers more thai 
eighteen months. Five patients failed to respond to the treatment. 


Side Effects 


Neither brief courses with relatively high ACTH or cortisone dosages 
nor protracted courses with small cortisone doses induced any side effects 
in ten of the eleven patients; even their blood pressure remained uninfluenced. 


Only one patient exhibited side effects; at the age of three and a half years, a little 


girl had been treated with cortisone with a satisfactory effect on the diuresis and a 
diminution of the albuminuria from above 12 to 1—2°% where it remained for about 
two years when it rose again to about 9%, followed by edema and ascites. After an 
ACTH treatment with four injections of 5 mg daily for one week, the diuresis becam« 
profuse; the edema was lost but the albuminuria was not influenced and the bio 
chemical findings did not change. After a ten-day interval, 50 mg of cortisone wer 
given four times a day, but heavy convulsions set in after two days. The serum 
bicarbonate level was then 17 mM/1; the serum calcium level had fallen to 6.7 mg %; 
K was normal, but the blood pressure had risen to about 200/140. The convulsions 
disappeared after large doses of phenemal and intravenous calcium gluconate, and 
the blood pressure fell gradually to about 150/100. At present, six months after the 
treatment, the albuminuria is still ranging around 5%,. However, the edema has 
disappeared, there is no ascites, and she is attending to her school work without any 


inconvenience. 


Among 64 patients Heymann et al. observed convulsions in five cases: 
they have all died later. The occurrence of convulsions after a treatment 
must be considered an indication of a poor prognosis. Moreover, the above 
authors found hypertension to be the most frequent complication (11.6 per 
cent), occurring after ACTH and cortisone, whereas only few cases of 
hyponatremia and hypokalemia were seen. 


Discussion 


A favourable effect, at least a temporary one, can be anticipated in 
50 per cent of the nephrotic children treated with ACTH or cortisone or a 
combination of the two drugs. 

Only 10 per cent of the children are cured by the treatment; this figure 
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; hardly an improvement over the number of children cured without any 
reatment (Kohn & Obrinsky). 

However, treatment with ACTH and cortisone makes the existence more 
olerable for a number of children who, among other things, will be relieved 
f their edema; and it cannot be denied that the diminution of the albumi- 
uria may cause a reduction in the number of the complications which 
ould otherwise set in later. So far the periods of observation are too brief 
» allow any prophesies. 

Consequently, it must be considered justifiable to use ACTH and cortisone 
1 the treatment of nephrosis. 


Summary 


Among eleven children who were treated with ACTH or cortisone or with both 
rugs (a total of five ACTH courses and seventeen cortisone courses), one was cured 

he period of observation covers more than three years); five children were in remission 
» ith loss of edema and diminished albuminuria. Five children failed to respond to 
tne treatment. In one patient treated with cortisone convulsions occurred. 


‘raitement de la néphrose par VACTH et la Cortisone. 

Onze enfants néphrotiques furent traités par ACTH ou la Cortisone ou par l’associa- 
tion des deux médicaments (au total 5 administrations d’ ACTH et 17 de Cortisone). 
Les résultats furent les suivants : Une guérison (la durée pendant laquelle le malade 
a été suivi est supérieure a 3 ans); cing rémissions se traduisant par absence d’cedémes 
et une diminution de lalbuminurie; cing échecs du traitement. Chez un malade traité 


par la Cortisone, on a pu noter la survenue de convulsions. 


Behandlung von Nephrose mit ACTH und Cortison. 


Von 11 Kindern, die mit ACTH oder Cortison oder beiden Medikamenten behandelt 
wurden (die Gesamtzahl von ACTH-Behandlungen betrug 5, von Cortison 17), wurde 
eines geheilt (die Beobachtungszeit erstreckt sich tiber mehr als 3 Jahre;) 5 Kinder 
waren in Remission mit Verlust der Oedeme und verminderter Albuminurie; 5 Kinder 
sprachen nicht auf die Behandlung an. Bei einem Patienten, der mit Cortison behandelt 


wurde, traten Krampfe auf. 


Tratamiento de la nefrosis con ACTH y cortisona. 


Se trataron 11 nifios con ACTH o cortisona 0 con ambas drogas (un total de 5 


series con ACTH y 17 con cortisona). Uno de ellos curé (el periodo de observacion se 
extiende a mas de tres afios) y 5 mejoraron disminuyendo los edemas y la albuminuria. 
Otros 5 casos no respondieron al tratamiento. Un paciente de los tratados con cortisona 
present6 convulsiones en el curso del tratamiento. 


: 
\ 

O 
a 
it 
7 
| 

; 


FOLKE TUDVAD 


References 


ArRNEIL, G. C. and Witson, H. E. C.: Cortisone treatment of nephrosis. Arch. Dis. Childhood, 2; 
322, 1952. 


ACTH in nephrosis. Arch. Dis. Childhood, 28; 372, 1953. 


. Barnett, H. L.: Effect of ACTH in children with the nephrotic syndrome. Pediatrics, 9: 341, 195: 


Personal communication. 


5. BARNETT, H. L., McNamara, H., McCrory, W., Forman, C., Rapoport, M., MICHIE, A. an 


BarBero, G.: The effect of ACTH and cortisone on the nephrotic syndrome. Am. J. Di 
Child., 80: 519, 1950. 


3. HeyMAnnN, W.: Studies on the proteinuria and hematuria of the nephrotic syndrome. Cit. Am. . 


Dis. Child., 88; 529, 1954. 


. HeyMANN, W., Spector, S., MarrHEews, L. W. and Suaprro, D. J.: Treatment of the nephroti: 


syndrome with corticotropin (ACTH) and cortisone. Am. J. Dis. Child., 90: 22, 1955. 


. Koun, J. L. and Osprinsky, W.: Lipid nephrosis in children. Am. J. Dis. Child., 84: 587, 1952. 
. Lance, K., Strana, R., SLtopopy, L. and WenkK, E. J.: Further experiences with corticotropi: 


(ACTH) and cortisone maintenance therapy in the treatment of the nephrotic syndrom 
Am. J. Dis. Child., 88: 529, 1954. 


. McCatt, M. P., Ross, A., Wotman, B., Burns, A. D., HARPER, E. M. and Go.tpsioom, A.: Th 


nephrotic syndrome in children treated with ACTH and cortisone. Arch. Dis. Childhood 
27: 309, 1952. 


. Raporort, M., McCrory, W. W., BARBERO, G., BARNETT, H. L., Forman, C. W. and McNamara, 


H.: Effect of corticotropin (ACTH) on children with the nephrotic syndrome. J.A.M.A 
147: 1101, 1951. 


2. Ritey, C. M.: The effect of adrenocorticotrophic hormone (ACTH) on salt and water excretion in 


children with the nephrotic syndrome. Am. J. Dis. Child., 80: 520, 1950. 


Received March 3, 1956 Children’s Hospital Fuglebakker 


Copenhagen, Denmark 


con 
that 
or 
The 
pres 
at t 
T 
of 
The 
the 
Dir 
indi 
ine! 
pea: 
side 
whe 
anil 
iron 
plet 


30 


466 
2. 
4. 
‘| 
9 
1 
( \ 
| 
( 
| T 
tie 
sole 
whi 
siiti 
= 
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From the Pediatrie Clinic, University Hospital, Uppsala 


The Geographical Distribution of [ron-Deficiency Anaemia 


in Childhood 


by BO VAHLQUIST 


The term deficiency state will in the first place suggest vitamin deficiencies 
© various kinds. During recent years protein deficiency, too, has been 
a tracting keen attention. It is not always realized, however, that one of 
tic commonest and most important deficiency states is that due to shortage 
0. iron. 

There are various degrees of iron deficiency. Under optimum conditions 
tie body has considerable reserves of iron in the liver, bone-marrow, and 
spleen. This ‘“‘depot’”’ iron consists of ferritin or haemosiderin compounds, 
which are stored in the reticulo-endothelial system and which may con- 
siitute up to 40-50% of the iron in haemoglobin, myoglobin, and the iron- 
containing enzymes. After acute loss of blood it is primarily the depot iron 
that is utilized for new formation of haemoglobin. If the depots are depleted 
or exhausted, recovery from the anaemia will be slow and incomplete. 
‘he same may occur when extra demands of another nature (rapid growth, 
pregnancy) are placed on the metabolism of iron and the dietary iron is low 
at the same time. 

The term latent iron deficiency is used to describe depletion or exhaustion 
of the iron depots before any change in the hemoglobin values can be noted. 
The limit between health and commencing iron deficiency is ill-defined, and 
the clinical criteria for the degrees of saturation of the iron depots are crude. 
Direct estimation on a biopsy specimen is rarely possible. A number of 
indirect signs are recognized, viz. falling serum iron, rising transferrin, 
increased absorption of iron following oral administration, rapid disap- 
pearance from the blood following intravenous injection, and reduced 
sideroblast count in the bone-marrow. It is not however known at exactly 
what degree of depot-depletion these signs appear. The findings in certain 
animal experiments would make it seem probable that the fall in serum 
iron, for example, does not become pronounced until the reserves are com- 
pletely exhausted (Hallgren). It is not unusual to see patients, especially 
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women and young children, with low iron-saturation in the plasma tran ;- 
ferrin in spite of haemoglobin values within the normal range. These shou d 
be classed as cases of latent sideropaenia. 

It cannot, however, be correct to make a diagnosis of latent sideropenia solely « n 
the basis of increase in serum iron following oral administration of iron (cf. Jasinski \ 
Roth). It is indeed true that in iron deficiency absorption of iron increases, but it ‘s 
also indisputable that an absorption of iron does take place also in subjects with 


satisfactory iron stores. 


Manifest iron deficiency implies that the iron of the heme-proteids 
affected; in practice this means lowered haemoglobin iron, since little 
known about changes in the myoglobin and iron-containing enzyme,, 
although isolated observations would suggest that these remain unaltere:| 
considerably longer than the haemoglobin. The anaemia of iron deficiency 
is microcytic and hypochromic, and thus has a low ‘colour index’’. In 
many cases other factors causing anaemia are also present, and these may 
partly mask the characteristic features of pure iron deficiency. 

How much is known about the incidence of latent and manifest iron 
deficiency? For obvious reasons it is to be expected that iron deficiency is 
comparatively rare in men and much commoner in menstruating women 
and in young children in whom growth is rapid. 

Even under optimum environmental conditions children of 6 months to 
2 years exhibit signs of latent iron deficiency. This has been demonstrated 
both in direct estimations of the liver-iron (N. Smith et al.) and in measure- 
ments of the iron-saturation of transferrin (C. H. Smith et al.; Hagberg). 
Such a period of latent sideropenia is thus a constant finding, and is inde- 
pendent of environment. When environmental conditions are unfavourable, 
with prolonged dietary deficiency of iron, blood-loss due to intestinal 
parasites, and/or anorexia due to protein deficiency or infections, the latent 
iron deficiency becomes manifest. 

In Sweden iron-deficiency anaemia was still common among young 
children 20 years ago (Vahlquist). With the increasing effectiveness of 
preventive paediatrics it has become less and less common, and now no 
longer presents a problem of importance. The same tendency is seen in the 
other Scandinavian countries. 

In England in the 1930’s there was a relatively high incidence of anaemi: 
among young children (McKay, Colvert). Here, too, developments hav« 
been such that child health has steadily improved and the incidence oi 
anaemia diminished. 

The United States is a group of states with varying conditions. Among 
the coloured population in the South iron-deficiency anaemia still seems to 
be fairly common, notably among young children (Kaplan). 
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Iron deficiency constitutes a true national scourge in many of the “‘under- 
d-veloped’”’ countries. “It represents an important problem which has 
rceived less attention than it deserves, possibly because of its relatively 
uidramatie clinical picture’ (Jelliffe). Prolonged breast-feeding, a mono- 
t nous rice diet, scarcity of iron-rich supplementary foods, and blood-loss 
die to intestinal parasites constitute the most important causes. The iron 
d ficiency often forms only a part of a general malnutrition, in other cases 
ii predominates in the disease picture. There have been published few series 
\ iich give a cross-section of the situation in an average child-population, 
bh it the following are worthy of note in this connexion. 

Stransky & Dauis-Lawas report some figures from the Phillipine Islands. 


No. Anaemia Tron- Hook- 

of cases (<10.1g%) deficiency worm 
0-6 months ..... 21 + 18 8 0 
6-12 months .... 61 50 50 0 
1-2 years ...... 69 52 52 0 
2-5 years ...... 28 22 20 1 


From the Lady Ridgeway Children’s Hospital, Colombo, comes the follow- 
ing summary of haemoglobin values noted in all children admitted during 


a certain period: 
% of total cases 


Hb. g/100ce No. of cases hee 
examined 

12.8g and over .. . 39 8.3 


It is evident that no less than 42.7% of the children had haemoglobin 
values below 8 g%,. 

Iron-deficiency anaemia per se is seldom fatal, but it reduces resistance 
to other diseases and may result in their taking a serious course. There is 
no doubt that in this way it has an important effect upon mortality in 
certain countries. Iron-deficiency no less than rickets belongs to that class 
of disease which can be prevented by simple means. Iron-deficiency anaemia 
of childhood in any region can be reduced to a minimum by elementary 
education and establishment of certain economic and hygienic standards for 
the entire population. 

Summary 


Iron-deficiency with anaemia still constitutes in many parts of the world an almost 
constant finding among young children. The condition lowers the child’s general 
resistance to disease and establishes a vicious circle. Like rickets, iron-deficiency is 
classed among conditions which can be prevented by improved education and better 


standards of living. 
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La distribution géographique de Vanémie par manque de fer. 


L’anémie de carence en fer est encore dans certaines régions du monde un fa t 
presque régulier parmi les enfants en bas age. La maladie réduit la force de résistan: e 
des enfants et donne lieu & un cercle vicieux. La carence en fer — de méme que e¢ 
rachitisme — appartient aux maladies qui peuvent étre évitées par une amélioratic 1 
de l’éducation et du standard de vie matériel. 


Die geographische Verbreitung der Hisenmangelandmie. 


Die Eisenmangelanimie ist heute immer noch in vielen Orten der Welt ein beinalc 
konstanter Befund bei Kleinkindern. Dieser Zustand senkt die allgemeine Wiede: - 
standsfihigkeit des Kindes gegen Krankheit und schafft einen Cireulus vitiosu:. 
Genau wie bei der Rachitis ist der Eisenmangel ein Zustand, dem man durch ke3ser» 
Aufklirung und Erhéhung des materiellen Lebensstandards vorbeugen kann. 


Distribucion geografica de la anemia por carencia de hierro. 


La deficiencia de hierro con anemia representa todavia en muchas partes del mund» 
un hallazgo casi constante entre los nifos pequefios. Esta condicién disminuye |: 
resistencia general de niio contra la enfermedad y establece un circulo vicioso. Igual! 
que el raquitismo la deficiencia de hierro esta clasificada entre las condiciones que 
pueden prevenirse a través de una mejor educacién y una mejora del nivel material de 


vida. 
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From the Pediatrie Clinic of Karolinska Sjukhuset, Stockholm, Sweden 


Chemotherapy in Primary Tuberculosis 


by ARVID WALLGREN 


Primary tuberculosis is, in itself, a very benign disease in this country. 
1 populations with satisfactory natural resistance, it seldom progresses 
‘oeally, but even in such populations resistance is at a lower level at two 

ge periods: infancy and adolescence. During these periods local progression 
iay in rare instances develop into primary focus phthisis. In adolescence 
rogressive primary tuberculosis was in former days very rare, because 
iost adolescents had had their primary infection several years previously 
nd primary infection rarely occurred at this age. The further primary 
iufection is postponed from the delicate first years of life to the end of child- 
100d, the more frequent the cases of primary focus phthisis will be occurring 
in adolescence. 

In relation to the total sum of all primary infections, the progressive type 
of the disease is, however, very rare. The benign cases start, as a rule, as 
an acute febrile illness after an incubation period of about 6 weeks. The 
local signs are those of an inflammatory process at the primary focus and 
the satellite lymphatic glands. It is not the type of radiological findings 
that is characteristic of primary tuberculosis, but the further progress of 
the changes. They persist with no sign of regression at a time when acute 
pneumonias and virus pneumonias already have disappeared. Some years 
ago, Wegelius and I made a study of the natural course of primary pulmo- 
nary tuberculosis in children. We found that the shadows remained un- 
changed for three to four months, then slowly started to regress in size, at 
the same time growing more dense and more distinctly limited. After one 
to two years or a little longer, calcification of the necrotic foci of the primary 
complex could be seen. 

This usually very benign, natural course of primary pulmonary tubercu- 
losis may be interrupted by a hematogenous spread of tubercle bacilli with 
development of meningitis and/or miliary tuberculosis. This event occurs, 
as a rule, very early after the manifestation of the primary infection, i.e. 
within the first 3 months. The younger the infected child, the more fre- 
quently meningitis and miliary tuberculosis develop, and they are prevalent 
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only during the firs t 3-4 vears of life. Formerly they were the principal caus: 
of death in infected infants and are still the most dreaded consequences o 
primary tuberculosis. 

What are now the results of chemotherapy in cases of benign primary 
pulmonary tuberculosis? Comparison of groups of children with primary 
tuberculosis treated with antimicrobial drugs with groups that have receivec 
no such treatment, does not show any definite influence on the rate oi! 
regression of the radiological findings and clinical signs. Personally, I hav« 
never seen a case that has improved more rapidly by specific treatment 
even with high doses, than the untreated children in the study reported by 
Wegelius and myself. In systemic treatment of tuberculous meningitis one 
treats at the same time, of course, the other localigations of tuberculous 
disease, usually a primary pulmonary tuberculosis. Since the acute general- 
ized forms of post-primary tuberculosis, miliary tuberculosis and tuberculous 
meningitis as a rule develop very early in the course of primary infection, 
lesions produced by this infection are, generally, recent in children with 
meningitis. Once the meningitis has been cured by effective chemotherapy, 
no influence whatsoever is demonstrable on the radiological signs of primary 
tuberculosis which shows the usual rate of regression. 

The reason why specific chemotherapy has no influence on the lesions of 
primary tuberculosis may perhaps be ascribed to the pathogenesis of these 
lesions. They are mostly the result of an allergic reaction produced by the 
tuberculo-toxic antigen of the tubercle bacilli and are not the direct effect 
of the tubercle bacilli themselves. Necrosis already exists by the time that 
primary tuberculosis becomes manifest and, usually, does not show a tend- 
ency to progression. Chemotherapy can therefore not be expected to dimin- 
ish the necrotic lesions and probably cannot reach the tubercle bacilli in 
these lesions. 

Bacteriostatic or bacteriolytic chemotherapy of the primary infection 
before necrosis and allergic reaction have had time to develop, that is during 
the incubation period, could perhaps be more effective, but this is seldom 
possible to achieve. Streptomycin, given during the incubation period, has 
produced a prolongation of this period in experiments on laboratory animals, 
as well as in man (Olsson-Boje, Lelong et al.). We lack knowledge concerning 
the clinical advantage of such a prolongation of the incubation period. 

The aim of chemotherapy in primary tuberculosis cannot apparently be 
to influence the existing pulmonary lesions. Its task is preventive: on the 
one hand, prevention of progression of the primary focus to a primary focus 
phthisis, and on the other prevention of the development of acute generalized 
forms of postprimary tuberculosis. It has already been stated that pro- 
gressive primary tuberculosis, at present, is seen but very rarely in early 
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‘hildhood in this country, while it is not infrequent in adolescence. It is 
«pparently unnecessary to treat childhood primary tuberculosis at ages 
‘hat never display such a malign course, i.e. in children of pre-school and 
-chool age. 

The younger the child, the greater is the risk of progression of the pulmo- 
-ary primary complex. It is evident that those young children should be 

ery carefully watched during the most active phase of the disease, and at 

he slightest suspicion of progression chemotherapy should be instituted. 
\xperience from abroad has shown that the prognosis of progressive primary 
ulmonary tuberculosis improves considerably after specific therapy. This 
‘xperience has led some physicians (Debré et al.) to conclude that all in- 
‘unts and small children presenting primary tuberculosis should be given 
-pecifie chemotherapy in order to prevent or treat, as early as possible, any 
) rogression of the pulmonary lesions. 

There is certainly less reluctance to admit the desirability of treating early 
)rimary infections in adolescents, at least when the infection has led to 
‘adiological changes in the lungs. The tendency to progression in this age 
is apparent not only during the first few months, but for a much longer time. 
\ study that I made some years ago on the development of postprimary 
ulmonary tuberculosis in adolescence showed that the majority of cases 
of progressive pulmonary tuberculosis develop during the first year after 
infection and that almost all cases had occurred during the first three years. 

do not believe that it can be recommended to treat every primary infection 
in adolescence for three years in order to prevent the development of pro- 
vressive primary tuberculosis. This might be dangerous because of the risk 
of development of bacterial resistance and of toxic reaction. The treatment 
might perhaps be confined to that period of primary tuberculosis during 
which the lesion, from a radiological point of view, seems to be most active, 
i.e. before it has shown any definite signs of regression. In prophylactic 
chemotherapy, a limit must be fixed for the period of treatment, as it cannot 
continue indefinitely. 

Above all chemotherapy in childhood tuberculosis has been recommended 
in order to prevent acute generalized forms of postprimary tuberculosis. 
Meningitis and miliary tuberculosis arise from a hematogenous spread of 
tubercle bacilli, and this probably always occurs during the period when the 
primary infection is manifest. They are most prevalent during the first three 
months after tuberculin conversion, and occur with rapidly decreasing 
frequency after this period. Meningitis and miliary tuberculosis are fre- 
quent after primary infections only during the first three to four years of 
life, but show a certain increase at puberty. There is little need to use che- 
motherapy in the intermediary years of life, at pre-school and school age, 
in order to prevent meningitis and miliary tuberculosis. 
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Summary 


In my opinion, we must conclude that if chemotherapy is to be used prophylacti 
cally in primary tuberculosis, this treatment can be confined to the first three t: 
four years of life and to adolescence. This selection of children to be treated is mad: 
from a theoretical point of view from what can be expected of such a treatment 
The treatment should preferably continue for three to six months. 


La chimiothérapie dans la tuberculose primaire. 


Pour autant que la chimiothérapie soit & utiliser au cours de la tuberculose primaire 
son emploi semble devoir étre limité aux 3 ou 4 premiéres années de la vie, et & l’ado 
lescence. Le choix des enfants auxquels le traitement doit étre administré est réalis« 
par une sélection théorique, se basant sur les résultats que ont peut attendre d’ur 
tel traitement. Dans les cas oti elle est appliquée, la thérapeutique sera poursuivie dé 
préférence durant 3 & 6 mois. 


Chemotherapie bet Primartuberkulose. 


Wenn Chemotherapie bei Primiirtuberkulose angewandt werden soll, kann dies« 
Behandlung auf die ersten drei bis vier Lebensjahre und die Adoleszenz beschriinkt 
werden. Die Auswahl der zu behandelnden Kinder erfolgt vom theoretischen Stand- 
punkt mit Hinblick darauf, was von einer solechen Behandlung erwartet werden kann. 
Die Therapie sollte vorzugsweise fiir drei bis sechs Monate durchgefiihrt werden. 


Quimioterapia en la tuberculosis primaria. 


in el caso de usar quimioterapia en el tratamiento de la TBC primaria, esta debe 
limitarse a los casos de 3-4 afios de edad o a los adolescentes. Esta seleccién de los 
-asos a tratar esta basada en la opinién tedrica de lo que de tal tratamiento puede 
esperarse. La terapéutica debe ser continua durante 3 a 6 meses. 
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From the Pediatric University Clinic, Bergen, Norway 


Congenital Dysplasia of the Hip Joint in Newborn Infants 
(Luxatio et Subluxatio Coxae Congenita) 


by THEODOR WALTHER 


During the past 2} years we have taken a special interest in the dysplasia 
o the hip joint in the newborn infant. In general, the diagnosis is established 
rjiatively late, usually about the time the child starts walking, or a little 
lecer. Consequently, the result of the treatment hitherto has not been as 
s. tisfactory as it ought to be nowadays. 

It is, therefore, of very great importance to diagnose the condition in 
t! e course of the first days of life, followed by a treatment which is sufficient 
a id can be finished, in the majority of the cases, before the time the children 
regularly begin to walk. As regards the newborn babies the main difficulty 
tv overcome is to be sure of the diagnosis, as, to some extent, the common 
clinical examination of the hip joint at that age is insufficient to discover 
a dysplasia with subluxation. (A real luxation in a newborn infant is very 
rare.) Ortolani in 1935 described a symptom now called Ortolani’s sign. He 
maintained that by his way of examining the hip joint he could establish, 
in nearly 100 per cent of the babies with hip joint dysplasia, a reliable diag- 
nosis of the dysplasia. Hart in his monography stresses the high diagnostic 
value of this sign. However, he himself did not succeed in demonstrating 
it in such a high percentage as Ortolani’s. The sign is very simple and 
easy to perform. 

The child is put on its back. The knee- and the hip joints are flexed to about 90 
degrees, the thighs slightly adducted, inward rotated to about 30 degrees. The thumb 
of the examiner is put on the medial aspect of the baby’s knee, the other 4 fingers 
spread over the region towards the trochanter major. (From this position the telescope 
symptom may be demonstrated by exerting a slight pressure from the knee along the 
shaft of the femur.) From the position mentioned above, the thighs are abducted. In a 
normal hip joint of a newborn baby abduction is possible to about 80 to 90 degrees. 
If dysplasia is present, the abduction is limited to 40 to 60 degrees. At this angle an 
audible, visible and palpable jerk is suddenly observed the moment the femoral head 
makes its entrance in the socket. Hence, with the head reducted, the abduction in 
the hip joint is normal. Again, by adduction of the thighs, the jerk may be noticed 
once more as the femoral head jumps out of the socket. 
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In the neonatal period asymmetrical skinfolds and creases on the medi. | 
aspect of the thighs are of little or no diagnostic help. In case of malfo - 
mations, especially pes equinovarus, or hyperextension of the knee joir t 
(‘‘position of comfort’) the examination of the hip joints ought to be very 
careful as these conditions are often combined with a dysplasia of the h p 
joint. It should also be remembered that dysplasia of the hip joint most! y 
(in about 80-90 per cent) affects females. Roentgen examination ma y 
sometimes yield valuable help to the difficult diagnosis of dysplasia wit 1 
subluxation in the newborn infants. 


It is not easy to obtain satisfactory X-rays; moreover, the interpretation of the roen - 
genograms of the hip joint may be extremely difficult. As the child grows older, an 1 
the development of the centre of ossification of the femoral head takes place, the 
roentgen examinations are of paramount importance for the evaluation of the dysplasia 
itself and the results of the treatment. In a normal child, however, there is a very wice 
variation concerning the time when the centre of ossification appears. 

In the course of the period beginning 1/5 1953 and ending 31/12 1955 ail 
children born in the Maternity Hospital in Bergen were clinically examined 
with a view to dysplasia of the hip joint. The total number investigated 
amounted to 8260 children. Their age varied from 1-3 days at the moment 
of examination. The clinical diagnosis was based on the presence of the 
Ortolani’s sign. Thirteen cases of dysplasia with subluxation were discov- 
ered. The sex distribution was 12 females and 1 male. In 7 children Orto- 
lani’s sign was bilateral, and in 5 unilateral, while one baby presented the 
telescope symptom only. In two clinically unilateral cases the roentgen 
examination revealed a bilateral dysplasia. All the cases were classified as 
follows: In 9 children the dysplasia was bilateral and in 4 unilateral. 

One child, in addition to the dysplasia, had a pes equinovarus and a dysostosis 
cranii and would not thrive. Another baby had a chondrodystrophia calcificans 
punctata, and a third one presented a hyperextension of the knee joint. In that 
baby it was quite easy to demonstrate the intrauterine “‘position of comfort”: With 
the left lower limb hyperextended at the knee joint and flexed at the hip the extremity 
could easily be bent upwards in front of the chest with the child’s foot at the shoulder. 
In the remaining 10 children nothing remarkable could be elicited. 

A father of one child and a mother of another baby were affected with 
luxation of the hip joint. 

The frequency of dysplasia of the hip joint among Norwegian children thus 
amounts to about 0.16 per cent. However, 3 further children with negativ«: 
Ortolani’s sign when examined as newborn babies in the period mentioned 
above, revealed dysplasia of the hip joint when reexamined at the age o° 
7 weeks, 4 months and 8 months respectively. Reexamination of the othe: 
8244 children without clinical signs of dysplasia as newborn babies has no 

yet been done. 
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The treatment, starting in all cases before the child was one week old, has 
fo lowed the principles mentioned below. The lower limbs are flexed at the 
ki ee- and the hip joints. The thighs are rotated slightly outward, and 
al ducted at the hip joints until the femoral head enters the acetabulum. 
T e majority of the children has solely been treated in Frejka’s splint, 3 
fo a shorter period in Chapple’s position, followed later on by Frejka’s 
sy int, the latter of which in my experience is the treatment of choice. 

[he earlier cases of ours were treated for about 9 to 10 months, but in 
th> course of the last year the time of treatment in Frejka’s splint has 
been reduced to 5 to 7 months, followed by gentle exercise given by a 
p! ysiotherapist. During treatment in the splint, monthly roentgen controls 
h: ve been done. A close observation is necessary until the child starts 
w lking, and further up to the age of 2 years or even longer as the children 
fo’ some time walk clumsily on a wide base with the legs apart. Up to the 
er d of 1955, three children treated for about 5 months in the Children’s 
(! nie have been transferred to an orthopedic hospital, as the result of our 
tr-atment was unsatisfactory. One child with a different kind of malforma- 
tions died at the age of one year. Four have started walking between 14 to 
1¢ months of age, and the gait is now quite normal and the hip joints show 
normal roentgenologic conditions. The other children are still under our 


observation and treatment. 


= 


Summary 


Based on the clinical examination of the hip joints of 8260 newborn babies the author 
discusses the diagnosis of the congenital dysplasia of the hip joint. He stresses the 
importance of Ortolani’s sign. He discovered 13 cases, 12 girls and 1 boy. He prefers 
the treatment in Frejka’s splint for 5-7 months. 


Dysplasie congénitale de la hanche chez des nouveaux-nés. 


L’expérience de l’auteur basée sur l’examen clinique de la hanche chez 8260 nou- 
veaux-nés, lui permet de discuter le diagnostic de dysplasie congénitale de la hanche. 
Il attire attention sur importance du signe d’Ortolani. Il a pu ainsi découvrir 13 cas 
(12 filles, 1 garcgon). II préfére le traitement par la mise en position de Frejka durant 


5 a 7 mois. 


Congenitale Dysplasie des Hiiftgelenkes bei Neugeborenen. 


Gestiitzt auf die klinische Untersuchung des Hiiftgelenkes von 8260 Neugeborenen 
bespricht der Verfasser die Diagnose der congenitalen Dysplasie des Hiiftgelenkes. 
Kr betont die Bedeutung des Ortolani’schen Zeichens. Er entdeckte 13 Fille, 12 
Madchen und 1 Knaben. Er bevorzugt die Behandlung in der Frejka’schen Schiene 
fir 5-7 Monate. 
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Displasia congénita de la cadera en recién nacidos. 


El autor discute el diagnéstico de displasia congénita de la cadera basandose e1 
examen clinico de 8260 recién nacidos. Se Ilama la atencién sobre la importancia 
signo de Ortolani. En el material revisado fueron encontrados 13 casos, 12 nina 
1 nino, de esta afeccién. El autor prefiere el tratamiento con férula de Frejka dura 
5-7 meses. 
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From the Children’s Department and the Out-Patient Clinic for Children with 
Allergic Diseases, Rigshospitalet, Copenhagen (Chief: Professor PREBEN Puiu, M.D.) 


Recurrent (Allergic?) Swelling of the Parotid Gland 


by KNUD WILKEN-JENSEN 


Recurrent swelling of the parotid gland seems to have been neglected 
by Scandinavian authors. The only description of it in the Scandinavian 
li erature is from 1912 (Lange) and in that case the author wanted help to 
get the diagnosis. 

Kussmaul reported, in 1879, a patient with this condition and compared 
tle disease with ‘‘bronchitis fibrinosa”’, and since then a number of cases 
his been published under the name of “‘sialodochitis fibrinosa’’. 

The first to report the condition in children was von Reuss (1909), and 
he was also the first to find eosinophilia in the blood of such a patient. 

In 1913 Heineke gave an extensive survey of the literature of this and 
s.milar conditions and, although the descriptions of the different patients 
vary a great deal, Heineke felt that the pathogenesis of many of the recurrent 
swellings seemed to be the same and he regarded “‘angioneurotic oedema”’ 
of Stenson’s duct as the most probable cause, and if infection was present, 
he believed it to be secondary. 

Bruce Pearson (5, 6, 7)—who has reported more cases than any other 
author—found that “‘although infection was the commonest cause of recur- 
rent swellings, a number of my patients had evidence of an allergic basis 
for the condition, notably the presence of asthma or other allergic disease, 
in the patients or their families, and the presence of eosinophils in the parotid 
secretion”’ (personal communication). 

In 1952 the disease was dicussed in the American Pediatric Society, but 
no conclusion is reported. American allergologists, however, now use the 
name “allergic parotitis’’ for the condition (10, 11). 

By reviewing the literature on recurrent parotid swelling, it is very dif- 
ficult to be certain of the relative importance of allergy and infection. 
When bacteria are cultured from the saliva, it is impossible to know whether 
the infection is the primary cause of the swelling or if it is secondary. Only 
one case has been followed for three years before infection took place (1). 

The characteristic symptoms—in favour of the allergic theory—are: 
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1) The very often acute onset of swelling which may take only a few | *'s" 


minutes, so that it is difficult to find any other explanation than an aller: ¢| | et 
aoc 


oedema. It may last for minutes, hours or days. It may leave no trace t 2. 
all or a little enlargement, especially after several attacks. — 
2) The recurrence which may take place in one or both parotid glai \s | « fft 
or alternatingly in any of the salivary glands (Meyer). | 45 
3) The saliva which may be normal, i.e. clear and serous, but it my - 
contain eosinophils in great number. It may also be mucous or “ropy” aid |, 44 
contain flakes or plugs or a Charcot-Leyden’s crystal (Kussmaul). Tie |. en 
swelling may be explained by oedema, spasm or a plug of mucoid or fibrinc is 
or purulent material in Stensen’s duct or its branches or a combination of 1 
these causes. (Sialolithiasis can be excluded by X-ray). in 
4) Allergic symptoms may be present in the personal history or in tie | ' '® 
family. In some patients the parotid swelling occurs together with definite |‘ 
allergic symptoms, in others in addition to abdominal pains or colics whove | © 
allergic nature is difficult to ascertain. In some instances the swelling s | ° “* 
preceded by an infection or it occurs during the menstruation. This may be 
due to an infection allergy or an allergy towards the female hormones, or , 
it may be explained thus: the patient can suppress his allergic reactions | 4 
under normal circumstances but when his resistance is lowered for some i 
reason or another, he cannot control his allergy. Only in a few cases has 
the provoking allergen been detected. In such cases elimination and hypo- | //y 
sensitization have given good results (4, 7, 10, 11). 
5) Eosinophilia may be found in the blood. un 


The appearance of the affected gland and the unpleasantness it involves 
vary greatly and are not characteristic. The gland is seldom really painful, WV 
the skin above it is usually pale and cool, but in cases with infection it 
may be red and hot. The inconvenience of the condition is often only dis- 


figuration of the face and the suspicion of mumps which it may cause. robe 
The sialogram shows the site of the obstruction and the dilatation o! 
the duct or branches and says nothing of the cause. Dilatation of the termi T 
nal ducts seems to be most frequent in children. 
Two case histories: seas 


1. Boy H. J. 1056/51. No allergy in personal or family history. Two years old h: 
started having attacks of recurrent tumor of the parotid glands alternatingly, 8 times 
in 3 years. Onset sudden and perhaps accompanied by a slight fever. When seen ; 
years old the right parotid region was rather firm, tense, red and tender. Four month ; 
later a new swelling of the same gland occurred. The saliva was mucoid with sma | 
particles which contained myriads of eosinophils. Nine months later a further attac 
took place and again the saliva contained eosinophils. The attacks were preceded b> 
slight infections. Different bacteria were cultured from the saliva. The sialogram showe: 


2... 
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‘ight dilatation of terminal ducts. B.S.R. on one occasion 25 mm/1 hour. Apart from 
iis, nothing of importance was found. Skin tests were negative. Each attack lasted 
out one week. The swelling disappeared without treatment. 

2. Girl S. N. 684/52. Born with embryopathia rubeolica, including cor biloculare, 
‘na cava superior duplex, neurolabyrinthopathia acustica duplex and chorioiditis 
ffusa. From the age of 2, she had recurrent swelling of the left parotid gland, lasting 
5 days, always in connection with a cold or another infection (measles). At nearly 
years of age her heart was catheterized and 3 days later the swelling recurred. The 
hitish, almost granular saliva was filled with eosinophils. Skin tests were negative. 
thing abnormal in laboratory findings. Sialography showed enlarged acini. When 
en 2 years later she had had one recurrence in connection with a common cold. 


These two cases exhibit acute swelling after infections and the latter 
‘so after an operation. None of them have allergy in their history or in 
ie family. Their skin tests are negative. None have eosinophilia, but both 
them have lots of eosinophils in the saliva. In the girl the tumors always 
‘cur in the same gland, in the boy both parotid glands may be affected 
ternatingly. 


~ 


Summary 


The literature is shortly discussed and the symptomatology of recurrent swelling 
‘the parotid gland is related. The problem of pathogenesis is simultaneously discussed 
pecially with regard to allergy. Two cases are reported. 


(ypertrophie récidivante de la parotide. 
YP 


La symptomatologie de ’hypertrophie récidivante de la parotide est rappelée, et 
une rapide revue de la littérature est discutée. Le probléme de la pathogénie de l’affec- 
tion est envisagé, notamment ses rapports avec des phénoménes allergiques. Deux 
cas en sont rapportés. 


Wiederholte Schwellung der Parotisdriise. 


Die Literatur wird kurz besprochen und die Symptomatologie der wiederholten 
Parotisschwellung berichtet. Gleichzeitig wird das Problem der Pathogenese, ins- 
besondere mit Riicksicht auf die Allergie, erértert. Zwei Fille werden berichtet. 


Tumefaccion recurrente de la glandula parotida. 


Se discute brevemente la literatura al respecto y se relata la sintomatologia de la 
tumefaccién periddica de la parétida. El problema de la patogenia se enfoca principal- 
mente en su relacién con la alergia. Se comunican 2 casos. 
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From the Children’s Castle and the Children’s Hospital, Helsinki University 


Chronic Cerebral Fever in Cerebral Palsy 
Temperature Athetosis 


by LEA YLPPO and ARVO YLPPO 


Peculiarly prolonged febrile conditions of several months’ duration, ei- 
her uninterrupted or intermittent, are often encountered in the Children’s 
‘astle of Helsinki where, in addition to other patients, some 160-180 
cerebral palsy”’ patients are treated annually, their daily numbers varying 
rom 50-60. The primary cause of these febrile conditions often seems to 
ve a mild infection, e.g. influenza in the ward. But as they then stubbornly 

-ontinue from month to month, often as a high intermittent fever with no 
pecific inflammatory local symptoms to account for it, we have introduced 
he term ‘‘cerebral fever’ or “temperature athetosis” to describe them. 

Our experience suggests that we might attribute these febrile conditions 

and changes primarily to the various brain lesions of the cerebral palsy 
yatients. These lesions may be highly diversified in type, and, similarly, 
the originating mechanism of the fever may be very complicated. When 
such children succumb and are autopsied, we have frequently failed to 
find anything indicative of an acute cerebral process, acute meningitis, 
encephalitis or cerebral abscess. In some cases the brain may even show a 
macroscopically almost normal appearance, in others cortical changes with 
some cicatricial changes, both atrophy and sclerosis of the gyri, atrophy 
of the basal nuclei and hydrocephalic changes. These cerebral findings and 
the connected histological changes as well as the whole problem will be 
reported in greater detail later. 

Here we only wish to draw attention to the peculiar phenomenon and its 
clinical manifestations by describing the following two typical examples. 


Case Reports 


Case I.—Child E. BI., a girl born Jan. 6, 1955, of healthy parents. The family had 
3 children. The eldest, a son, breech presentation, was born March 9, 1950, birth weight 
2200 g. The child has typical Little’s disease, learned the rudiments of walking at the 
age of 4 only, has a disturbed mental development but is able to talk. Suffered often 
from fevers associated with convulsions. The fevers usually disappeared after a few 
days. The second child, a girl was born 1953 and is healthy. 
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Fig. 1. 


The patient, the third child, a girl, was a premature breech presentation, birth weight 
2350 g. She was brought to the Children’s Hospital at the age of 4 days for laboured 
breathing and sleepiness. Lumbar puncture: Liquor yellowish, fairly turbid, bact. —, 


Nonne +, Pandy +, Leuc. 4, Erythr. 6100. She was sleepy and limp. No spasticity or 


paresis of the extremities was noted on this occasion. Subdural puncture: right side 
negative, left side gave some drops of yellowish liquor with a few blood cells. The 
child’s development retarded and slow. Spasticity developed gradually in all the 
extremities and her weight increased poorly. She was readmitted to the Hospital 
September 15, 1955, after sudden cyanotic attacks which made her turn blue and begin 
to ery. Evident tetraplegia and general rigidity were noted. Her mental development 
was somewhat retarded, but she was able to follow with her eyes. The head was not 
enlarged; the tension of the fontanelle was somewhat elevated. No stasis was found 
in the ocular fundi. The patient was transferred to the Children’s Castle on Sept. 28, 
1955. From Oct. 21 until February 1956 she has persistently had fever between 37-40°C 
(see Fig. 1). No factor to account for the fever can be traced. The antibiotics and 
certain antipyretics seem to have no effect on the fever; only with cold baths of 30-33°C 
can the temperature be reduced temporarily. Largactil seems to have some reducing 
effect on the fever, as can be seen from the attached curve. 
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Fig. 2. 


The lungs were roentgenologically normal, with no enlarged glands. In spite of the 
high fever, the child’s general condition is not particularly alarming, and she is not 
especially anaemic. During the feverish stage the liquor is clear. Pandy and Nonne -, 
and cell count only 1-3. No special haematologic changes, e.g. leucocytosis, are found 
during the fever. Considering the highly febrile condition, the anaemia remains rela- 
tively slight. For instance, the last blood picture of Feb. 1, 1956 was: Hgb Sahli 
62/70, Er 3.54, Leue. 5700, Lymph. 55 %, Sedimentation rate only 12. (Comment on 
proof-reading: This highly febrile condition continued until her death on April 19. 
Post-mortem examination: Brain: The right hemisphere smaller than the left. Micro- 
gyria in both Lob. frontal. In Hypothalamus and Corpus striatum small white spots, 
dispersed cicatrices. Tracheobronchitis levis.) 

Case II.—E. P., a boy, born July 16, 1952. One of twins, birth weight 2650 g, 
forceps delivery, in a state of suspended animation, second day strongly icteric. His 
development was fairly slow, but he followed with his eyes and prattled. He was 
admitted to the Children’s Castle March 1, 1954, after suffering from prolonged fever 
at home. Auscultation revealed some moist rales over both lungs, for which reason 
pneumonia was suspected on admission. Thorax roentgen, however, showed no 
shadows. The rales disappeared, the fever persisted. No special findings on lumbar 
punctures (see Fig. 2). 

Antibiotics and antipyretics did not affect the temperature rises. Before his death 
he contracted a cough and his temperature rose to higher peaks than before. He died 
May 4, 1954. 

Post-mortem examination gave no special macroscopic findings of the brain; the 
lungs were soft. Diagnosis on autopsy: Oedema pulmonum. Hyperplasia lymphonodos. 
colli et mesenterii. Tracheobronchitis. 


Persistent febrile conditions of this type, which we have been unable to 
explain clinically, have been noted in some 5-10 per cent of our cerebral 
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palsy patients, to a varying degree in different years. In the last two years, 
10 of these febrile patients have died. Even though their post-morten 
examinations have revealed certain catarrhal bronchial or lung changes 
the changes may in part have been preagonal, and, in our opinion, they 
cannot account for febrile conditions of several months’ duration like these 
Although our histologic brain studies have not yet been completed and wil 
be reported later in another context, it does not seem likely that they wil 
be able to provide a clear solution to the etiology of these prolonged febril« 
conditions. 

It is considered a proven fact at present that normally the hypothalamu: 
is the most important centre of thermal regulation in man. Hence it might 
be assumed that in these febrile conditions the hypothalamus is defective 
in some special way. Some of the autopsies have in fact revealed pathologic 
changes in the hypothalamus (Case 1) and also atrophy of the basal nuclei 
especially in cases with a severe Rhesus factor immunization and severe 
kernicterus in the earliest days of the child’s life. 

However, we must remember that, even with lesions in the area of the 
hypothalamus, the thermal regulation need not necessarily be as inadequate 
as it appears to be in the children now in question. The thermal regulation 
of the hypothalamus can be replaced by other organs and sections of the 
brain and even of the spinal cord, as the most recent physiologic research 
has shown (Hensel). Hence it is evident that no really far-reaching conclu- 
sions can be drawn from the relationship of the temperature rises with an 
exactly defined and localized brain lesion. 

Incidentally, it is a known fact that adults with hemiplegia very often show 
hyperthermic conditions attributable to vasoconstrictive disturbances of the 
damaged brain sections. 

The brain lesions of the cerebral palsy children are highly diversified, as 
are their clinical pictures. We distinguish between spastic, athetotic and 
ataxic types. They are also often considered to result from brain lesions of 
a certain localization. But we know from experience that classic clinical 
pathologic pictures are as rare as the corresponding classic localizations of 
brain lesions. We have noted that most of the febrile spastic patients under 
consideration have had athetosis in addition to spasticity. 

It could be assumed that, in these spastic-athetotic patients, the thermal 
regulation and the defective brain regions governing it react to certain stimuli 
by temperature rises reminiscent of athetosis and not calculable in advance. 
The initial impetus for this sudden soaring of the temperature might come 
from a most varied range of infections, either general or local. Once such a 
defective thermal regulation becomes unstable, the pendulum-like swings may 

continue for months. In addition to infectious factors, both motor and 
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ssychic tensions in children with a labile thermal equilibrium may also 
‘ause pendulum-like swings. 

Naturally, chronic cryptogenic septic states or chronic inflammations of 
slands with intraglandular suppuration might also be assumed in such 
‘ases. One of the authors (A.Y.) has published a case where post-diarrhoeal 
suppuration of the mesenteric glands of a patient with myatonia congenita 
esulted in high intermittent fever of several months’ duration. However, 
n this case as in most of the cases in the last mentioned group, there are 
lefinite signs indicative of infection, e.g. increased leucocyte counts, which 
vere missing in many of our cases. 

From all this we are inclined to ascribe these febrile conditions of the 
‘erebral palsy patients primarily to a brainbased disturbance of the thermal 
egulation and to compare them with the typical motor athetosis. 


Summary 


Children affected with cerebral palsy relatively often show chronic intermittent febrile 
onditions persisting for months, conditions which cannot be ascribed to chronic in- 
eetions alone. The authors consider that a so-called cerebral fever is involved, arising 
rom a disturbed thermal regulation resulting from brain lesions. 

The condition is comparable to the motor athetosis of cerebral palsy children and 
‘ould be termed temperature athetosis. Neither antibiotics nor antipyretics seem to 


have an effect on this fever. 


Fiévre cérébrale chronique au cours des paralysies dorigine cérébrale. 


On peut souvent noter chez des enfants atteints de lésion cérébrale, une fiévre 
intermittente et chronique persistant plusieurs mois. Cette hyperpyrexie ne peut 
cependant étre mise sur le compte d’infections chroniques. Les auteurs lattribuent a 
une fiévre d’origine cérébrale, qui serait le résultat d’une dysrégulation des centres 
thermiques, provoquée par des lésions cérébrales. Cet état est analogue & lathétose 
des enfants atteints de paralysies cérébrales, et peut étre appelée « température 
Wathétose ». Ni les antibiotiques, ni les antithermiques n'ont d’action sur cette hyper- 


pyrexie. 


Chronisches cerebrales Fieber bei cerebraler Kinderlahmung. 

Kinder, die mit cerebraler Kinderlihmung behaftet sind, zeigen relativ haufig 
chronisch intermittierende febrile Zustaénde, die monatelang bestehen, Zustinde, die 
nicht allein chronischen Infektionen zugeschrieben werden kénnen. Der Verfasser 
glaubt, dass ein sogenanntes cerebrales Fieber beteiligt ist, das aus einer durch Hirn- 
schaiden gestérten Thermoregulation resultiert. Der Zustand ist der motorischen 
Athetose cerebralparalytischer Kinder vergleichbar und kénnte febrile Athetose 
genannt werden. Weder Antibiotica noch Antipyretica scheinen einen Einfluss auf 


dieses Fieber zu haben. 


r 
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Fiebre cerebral cronica en la pardlisis cerebral. 


Los ninos afectos de paralisis cerebral muestran amenudo periodos de fiebre in 
termitente de varios meses de duracién, condiciédnes que no pueden ser atribuides sol 
a infecciones crénicas. Los autores consideran que una fiebre cerebral tiene lugai 
originandose en un trastorno de la termorregulacién como resultado de lesione 
cerebrales. Dicha condicién es comparable a la atetosis motora que sufren estos en 
fermos, pudiendo llamarsela atetosis de la termorregulacién. Ni los antibiéticos n 
los antitérmicos parecen tener efecto contra esta fiebre. 
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‘rom The Hospital for Sick Children, Great Ormond Street, and the Department of 
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Urinary Excretion of Amino-Acids and Sugar in the 
Nephrotic Syndrome 


A Chromatographic Study 


by L. I. WOOLF and H. McC. GILES 


This investigation was prompted by the discovery in a young infant with 
he nephrotic syndrome, but witb certain features suggesting cystine storage 
isease, of marked amino-aciduria! and glycosuria. Twenty-nine children 
vith the nephrotic syndrome were subsequently studied by paper chromato- 
‘raphy and many were found to have amino-aciduria and glycosuria: these 
»bservations are the subject of the present communication. 

Amino-aciduria, augmented by feeding protein hydrolysate, was noted in 

wo nephrotic patients by Milhaud and Courvoisier (1951) and Martin and 
Milhaud (1952). Later Squire (1953) and his colleagues (Blainey) observed 
slycosuria and amino-aciduria in adult patients; Blainey also quotes Glagov 
is describing amino-aciduria in 3 cases. Shreeve et al. examined the urines of 
two adult patients by microbiological assay, and found in one a marked and 
in the other a slight increase in the excretion of a number of amino-acids. 
Pliickthun et al., also using microbiological assay, found increased concentra- 
tions of some amino-acids in the urine of 5 nephrotic children, though the 
total 24-hour output was within the normal range. Durand examined chro- 
matographically the urines of 10 children and found quantitative and quali- 
tative abnormalities of amino-acid excretion. On the other hand, Slater 
et al. found no evidence of amino-aciduria in 10 children with the nephrotic 
syndrome. 

Glycosuria has long been recognised as a feature of nephrosis (Hawkins 

et al.), but is often overlooked. 


Material 


The subjects studied all presented at some time in their illness the characteristic 
features of the nephrotic syndrome, namely, oedema, gross albuminuria, hypoalbu- 
minaemia, hyperlipaemia, and minimal haematuria. Hypertension and azotaemia 


1 The term “‘amino-aciduria”’ is used to imply an abnormal increase in the urinary excretion 
of amino-acids and, in some cases, of related amino-compounds. 
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were inconstant but were more marked in patients who died. No specific aetiolog 
was identified in any case except insofar as some showed terminal or autopsy evidenc 
of glomerulonephritis. There were 18 boys and 11 girls; their ages at the time of ob 
servation ranged from 8 months to 14 years and the period for which they were und 
observation from 3 months to 7 years. Eight children ultimately died, 8 still have un: 
quivocally active disease, 4 have slight albuminuria but no other abnormality (exce; 


for hypertension in one case) and 9 have been in remission for at least 6 month. . 


In all 70 urine specimens were examined for amino-acids and 64 for sugars; tl 
majority of these were single specimens obtained 1 to 3 hours after ingestion of 
mixed meal, but 15 specimens from 8 subjects were 12- to 24-hourly collections. | 
addition, 7 blood samples from 5 subjects were examined for amino-acids by pap: 
chromatography. 


Methods 


Urine specimens were preserved with chloroform or chlorbutol and refrigerated du 
ing the time between collection and examination, which was generally a few hours, bu 
sometimes two to three days. The serum from venous blood was used for examining, 
blood amino-acids. 

Specimens were prepared for amino-acid chromatography either (a) by precipitation 
with trichloracetie acid in the cold, extraction of trichloracetic acid with ether, and 
electrolytic desalting, or (b) by passage of urine or serum through a column of Zeo 
Karb 225 (a sulphonated polystyrene resin, 12 per cent crosslinked, in the form 0: 
beads about 0.5 mm diameter), removal of protein, sugars and other non-basic solutes 
with water, and finally elution of amino-acids off the resin with 5M ammonia. 

For sugar chromatograms method (a) was used, but instead of electrolytic desalting, 
the ionisable substances were removed with the mixed bed resin Biodeminrolit-G 
(Woolf, 1953). The deproteinised urine or serum was examined for amino-acids by 
two-dimensional paper chromatography and for sugars by one-dimensional paper 
chromatography (Consden, Gordon and Martin; Woolf, 1951). 

The amount of urine used for an amino-acid chromatogram was determined by 
measuring the creatinine concentration of the specimen, and taking a volume bearing 
an inverse relationship to this concentration (Woolf, 1951). A constant volume ot 
serum was used. For the estimation of sugars, a known volume of urine was used and 
the spots compared with those from known amounts of sugars run on the same chro- 
matogram. The chromatograms obtained were assessed by comparison with over 2500 
chromatograms of urine and blood from healthy children and children suffering from 
various diseases. 


Results 


Of the 28 subjects whose urinary amino-acids were investigated, 25 showed 
an abnormal excretion at some phase of their illness. Of the individual urine 
specimens, 13 gave amino-acid chromatograms that fell within the normal 
range while the other 57 contained increased amounts of some amino-acids 
and so gave abnormal chromatogram patterns. Most of the abnormal chroma- 
tograms could be allocated to one or other of two groups. In the first (re- 
ferred to in the tables as “‘R’’), the pattern approximates to that of norma! 


| 


AMINO-ACIDURIA AND GLYCOSURIA IN THE NEPHROTIC SYNDROME 491 


ig. 1. Paper chromato- 
am of the amino-acids 
the urine of a normal 


child. 


Fig. 2. ““R” pattern: paper chromatogram of the amino-acids in the urine of a child with the 

nephrotic syndrome (E. B., 23.4.53). The outline of the spots due to proline and hydroxy- 

proline were marked on the chromatograms with dotted lines and the spots marked “P” and 
“HP” respectively. 


blood, with proline, leucine, valine and alanine predominating (Fig. 2); a 
similar pattern has been repeatedly seen in renal failure from divers causes 
(Woolf, 1951). The other group (referred to in the tables as “‘H’’) is character- 
ised by increased excretion of ethanolamine, /-amino-isobutyric acid, tau- 
rine, tyrosine, leucine and valine, recalling the pattern found in such condi- 


tions as hepatic dysfunction associated with derangement of amino-acid 
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Fig. 3. ““H’’ pattern: paper chromatogram of the amino-acids in the urine of a child with th: 
nephrotic syndrome (E. O’B., 3.6.53). 


intermediary metabolism (Fig. 3.). Within the two classes there were wid 
variations in the total amounts of amino-acids present, and, in the cass 
of the “‘H” pattern, in the relative amounts of the different amino-com 
pounds. A few of the ‘“R”’ type chromatograms also showed moderate increases 
in the amounts of ethanolamine and f-amino-isobutyric acid, suggesting 
some admixture of ‘““H”’ in the predominant ‘‘R”’ patterns in these cases 
similarly, some of the ‘““H” pattern chromatograms also showed elements 
of the ‘““R” pattern. The two specimens of urine from patient H. C. showed 
a marked amino-aciduria intermediate between “R” and “H”’ in type. 

The results of individual urine examinations, and the outcome of the 
illness in relation to the type of amino-aciduria are summarised in Tables 
1 and 2 respectively. Three patients who have been observed for less than 
6 months are excluded from Table 2. Of the 3 patients showing no amino- 
aciduria, 1 had only minimal albuminuria at the time of investigation. 
and 1 was in complete remission, while the third patient subsequently made 
a rapid and complete recovery. Thirteen patients showed the ““H”’ pattern 
but not the ““R”’ pattern; these include 2 of the cases already mentioned who 
have been observed for less than 6 months. 

Of the other 11 patients in this group 2 have died, 1 still has manifest 
nephrosis, 2 have albuminuria without other evidence of activity and ¢ 
have been in complete remission for from 6 months to 2 years. In 3 patients 
the “‘R” pattern was found but not the ‘“H”’ pattern, and 9 patients showed 
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TABLE 1 
D f Urine 
Patient Sex Brecon at Date Clinical 
( ) Amino- Glucose | Fructose | Condition 
acids |mg/100 ml}mg/100 ml 
R. A M May 1951 28.11.52 h 0 0 A 
4 29.3.55 h 0 A 
24.10.55 A 
E. B. F Sept. 1951 | 28.11.52 HH 150 15 Nu 
5 12.12.52 H 150 15 Nu 
23.4.5% RR 400 10 Nu 
23.4.53 RR 800 Nu 
7.2.55 normal 10 6 Nu 
25.4.55 Died 
A.B: M Apr. 1953 20.8.53 Rh 250 |p. Nt 
9 17.12.54 h 0 0 Nt 
15.4.55 0 0 INt 
29.12.55 h 5 a A 
R. B M Dee. 1952 10.3.53 2 0 Nt 
2} 1.2.55 | normal A 
29.3.55 normal 10 10 Rem 
8.11.55 Rem 
S. B. M Born 20.3.47 3.9.52 H 40 0 N 
? 17.1.53 H 30 10 N 
28.3.55 RR 300 25 N 
3.12.55 RR 150 8 N 
M Apr. 1952 19.6.53 H 10 Nt 
54 4.5.55 | RR 100 15 Nt 
14.12.55 RR 400 30 Nt 
H.C F Sept. 1952 6.2.53 HR 0 1) Ntu 
3} 8.3.53 HR 10 2 Ntu 
13.12.54 Died 
J.C. F June 1948 27.3.53 h 20 N 
7} 4.1.56 | h 5 5 N 
B.C F June 1953 29.6.53 H 8 6 N 
1 1.2.55 normal A 
10.8.55 Rem 
Dac. M June 1953 26.3.53 h 0 0 N 
3 5.55 Rem 
A.D: M July 1950 26.5.53 R 0 0 N 
6} 9.5.55 normal 0 0 A 
31.12.55 H 0 0 A 
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(Table 1, cont. ) 1 
Urine 
Clinical 
Patient pone age Date Amino- Glucose Fructose | Conditio: 
acids |mg/100 ml|mg/100 ml 
C. D. M Sept. 1950 19.3.52 RR 500 Ntu 
34 4.4.55 RRR 800 Nu 
M. G. F May 1953 17.6.53 normal 0 0 N t 
34 9.2.55 | normal Rem 
C. a. M Nov. 1951 17.11.52 60 15 N 
23 26.4.54 Died 
A. G. M Apr. 1950 16.7.52 h N 
4 8.10.52 H 5 4 N 
13.12.54 normal A 
17.10.55 Rem 
N. H. M May 1954 18.1.55 h 140 60 A 
5 13.5.55 normal 35 Rem 
15.11.55 Rem } 
F Born 11.4.52| 27.2.53 normal 6 6 At 
? 26.3.53 h 5 A 
10.4.53 H 10 25 Nt | 
19.4.53 | H 25 + Nt | 
7.5.53 h N 
4.4.55 normal 8 8 At | - 
23.7.55 At | 
px. M | May 1951 | 10.12.52] H 15 25 Ne | 
1} 14.3.54 Died | 
G. L. M Feb. 1950 22.1.53 normal 5 a A E 
3 15.1.55 Rem 
is M July 1951 28.1.53 H 20 6 Nu 
3 14.3.55 RRR 500 10 Nu 
9.5.55 RRR Nu 
3.10.55 Nu 
E. O’B. M May 1952 16.7.52 H 60 12 N 
3 3.9.52 H 30 5 Nu t 
10.12.52 H 0 0 N I 
1.1.53 h 7 6 N 1 
13.1.53 H 5 2 N t 
8.4.53 HH 0 2 N 
3.6.53 | H 50 5 N . 
13.12.54 normal 0 8 Rem a 
16.12.55 Rem I 
R.O’D. M Feb. 1953 | 25.2.53] h 5 0 Nu i 
20.1.54 Rem € 
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Table 1, cont.) 


Urine 
Clinical 
Patient ion Date Amino- Glucose | Fructose | Condition 
acids |mg/100 ml}mg/100 ml 
J.R. F July 1946 9.3.53 RR 700 0 Nu 
24 12.9.53 Died 
| Ie F Aug. 1950 18.4.52 Rh 150 20 Ntu 
11? 24.4.52 R 100 0 Nu 
3.9.52 H 200 15 Ntu 
4.10.52 Hr 100 6 Died 
S.S. F Feb. 1954 15.11.54 Hr 45 4 Nu 
24 16.11.54 Hr Nu 
29.4.55 Died 
S. U. M Feb. 1951 19.3.53 R 20 Ntu 
1} 20.7.54 Died 
1. F May 1954 19.8.55 H N 
2 24.10.55 N 
RC. M May 1955 10.10.55 Hr 10 5 N 
6} 
P.M. F June 1955 11.10.55 Hr 10 4 N 
2 8.12.55 Rh At 7 Nu 
H =moderate thse R = moderate amino-aciduria 
of H”’ pattern 
HH=very marked RR =very of pattern 
RRR = gross 


HR, Hr, Rh=patterns with components of both “H” and “R” in proportions indicated 
by the individual letters 


u = azotaemia t =hypertension 
N =active nephrosis A= albuminuria only 


Rem. = remission 


“R” and “H” patterns at different times; of these, 5 have died (6 months 
to 2 years after the “R” pattern was first observed), 4 still have manifest 
nephrosis and 2 have only albuminuria; the remaining patient in this group 
was observed for less than 6 months and is excluded from the analysis. The 
type of amino-aciduria appears therefore to bear some relation to the outcome 
of the disease. The occurrence of the ““R”’ pattern has been associated with 
a graver prognosis; no child exhibiting this pattern has yet made a full 
recovery. As might be expected, the ““R”’ pattern was found most commonly 
in those patients who had been ill for some time, and who showed other 
evidence of renal failure. Thus, of the 12 cases in this group, 8 had blood 
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Fig. 4. “Map” of a paper chromatogram showing the posi 
tion taken up by each amino-acid. (Reprinted by permissio: 
from the Great Ormond Street Journal, 1, 76, 1951.) 


Key 
Alanine - Ala. Leucine = Leu. 
B-Alanine! B-Ala. Lysine Lys. 
a-Aminobutyric Methionine Meth. 
- Cresol Acid a-Am.But. 
=~ Arginine Arg. Ornithine Orn. 
pe Aspartic Acid = Asp. Phenylalanine = Ph.Ala. 
&  Cysteic Acid Cyst. Proline = Pro. 
Glutamic Acid -Glu.Ac. Serine -Ser. 
§ | eu tor |3 Glutamine Glu. Taurine = Taur. 
@ Histidine = Hist. Tryptophan =Trypt. 
Hydroxyproline =OH.Pro. Tyrosine = Tyr. 
Isoleucine LL. Valine =Val. 
| 1 Citrulline takes up the sam> position on the chromato- 
} gram. 
SOLVENT EDGE Lutidine-Cottdine 2 B-Amino-isobutyric acid takes up the same position. 


TABLE 2 


Outcome of illness in relation to urinary amino-acid pattern. 


Outcome 
Urinary amino-acid pattern 
cases Active | Albuminuria 
Dead Remission 
nephrosis only 

mormalonly . 3 3 
7 2 3 2 


ureas over 40 mg per 100 ml and 5 had definite and 1 border-line hyperten- 
sion; only 2 had neither azotaemia nor hypertension, and only 3 had been 
ill for less than 18 months. Of the 2 cases with the ‘‘R”’ pattern but without 
other evidence of renal failure, 1 has residual albuminuria only and 1 has 
active nephrosis. Of the 8 patients showing both patterns at different times, 
5 had the ““H” pattern before the ‘‘R”’ pattern and 3 reverted to the ““H”’ 
pattern after the ‘“R” pattern. 

Glucose, in concentrations of 20 to 800 mg per 100 ml, was found in 31 
specimens of urine from 16 patients, and fructose in concentrations of 10 
to 60 mg per 100 ml in 14 specimens from 12 patients. The remaining 29 
specimens were within the normal range of sugar content. Glycosuria was 
found in 10 out of the 11 cases showing the ‘““R”’ pattern of amino-aciduria. 
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‘he amount of glucose in the urine tended to parallel the degree of amino- 
-ciduria and the severity of the disease. Of the 16 patients in whom it was 
bserved, 6 died, 6 still have active nephrosis, 2 have albuminuria and 2 
ave recovered. 

Seven samples of blood from 5 patients were examined for amino-acids. 
-Amino-isobutyric acid was present in marked excess over the normal in 
ne specimen from E. O’B (but was normal in 2 other specimens), and was 
lightly increased in specimens from 8. S., I.8., E. B., J. L. Traces of ethanol- 
mine, not normally demonstrable in the quantities of plasma used, were 
resent in specimens from E. O’B., I. 8., E. B., and J. L. All other amino- 
cids were within the normal range. 


Discussion 


For several reasons, we feel it is unlikely that the amino-aciduria observed 
n the nephrotic syndrome is an artefact caused by breakdown of the pro- 
ein present. First, no active proteases have been reported to be present in 
iephrotic urines, and the urines have been kept under conditions likely to 
‘nhibit their action if present. Trichloracetic acid or sulphonated polystyrene 
esin could not cause any appreciable hydrolysis of protein in the short time 

chey are in contact, particularly as they are not heated together. Moreover, 
ao difference can be detected by paper chromatography between the amounts 
of amino-acids in normal serum whether deproteinised by trichloracetic 
acid or by ultrafiltration (Woolf, unpublished data). Secondly, although 
amino-aciduria is almost invariably found in the presence of proteinuria 
(and this is to be expected, since proteinuria is practically never absent if 
the disease is active) amino-aciduria has been observed in the absence of 
albuminuria in one of the cases on one occasion. Thirdly, taurine, ethanol- 
amine and f-amino-isobutyric acid, which are frequently found in nephrotic 
urines, are not breakdown products of plasma protein. We believe, therefore, 
that there is a true amino-aciduria in the nephrotic syndrome. A number 
of these patients were receiving high protein diets at the time of investiga- 
tion. Amino-aciduria was, however, observed on several occasions in sub- 
jects not receiving a high protein intake; and an increased protein intake 
does not in normal individuals cause amino-aciduria of the degree seen in 
nephrosis (Eckhardt and Davidson; Woolf, unpublished data). 

Whether the amino-aciduria is the result of a failure of renal tubular 
reabsorption or of an abnormal blood amino-acid pattern reflecting a disturb- 
ance in amino-acid metabolism is uncertain. As already described, urinary 
amino-acid patterns compatible with either explanation have been observed, 
sometimes indeed in the same patient at different times. However, since the 
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‘“‘R” pattern has been observed in many conditions in which the renal tubu 
les do not reabsorb amino-acids efficiently, and in the present series wa 
found predominantly in those cases suspected on other grounds of havin; 
irreversible renal damage, it seems likely to be of renal origin. This viev 
is supported by the occurrence of glycosuria in the same type of case. Haw 
kins et al. investigated a group of patients with renal disorders and foun 
glycosuria in many of those with chronic nephritis and in all of the nephro 
tics. Many of their cases also had impaired glucose tolerance, but glycosuri: 
occurred when blood sugar levels were below the usual renal threshold 
and was found even when the subjects were fasting. It seems likely, there 
fore, that glycosuria in the nephrotic syndrome is due to a defect of renai 
tubular reabsorption. 
Interpretation of the findings in cases with the “H”’ pattern of amino- 
aciduria is more difficult. These patients have shown a greater tendency 
to recover, and their amino-aciduria has not been associated with other evid- 
ence of renal failure nor, in most cases, with glycosuria. The increased 
amounts of «-amino-acids excreted by these cases do not seem to be due to 
raised blood amino-acid levels since these were within normal limits in the 
five specimens examined from 3 such patients. Furthermore, Farr and Mac- 
Fadyen found a persistent slight reduction in plasma «-amino-acid nitrogen, 
which was strikingly accentuated during “nephrotic crises’, in children 
with the nephrotic syndrome. Shreeve et al. in 2 adults and Pliickthun et al. 
in children also found a general tendency towards low plasma «-amino-acid 
levels. The position is somewhat different in the case of the other amino- 
compounds (ethanolamine, f-amino-isobutyric acid and taurine) that com- 
pose the urinary “H”’ pattern. 6-Amino-isobutyric acid was present in in- 
creased amounts in 3 of the 5 specimens of blood, and ethanolamine was 
probably increased in two of them. Since the plasma samples were treated 
by the ion-exchange resin technique, taurine would not have been detected. 
These three compounds are also found in the urine in increased amounts in 
some cases of hepatic dysfunction. There is some independent evidence of 
hepatic dysfunction in the nephrotic syndrome. Aubry et al. observed fatty 
and, in one case, cirrhotic changes in the livers of 2 out of 4 cases of lipoid 
nephrosis. Flood and Pinelli and Portier et al. demonstrated a reduced ability 
to methylate glycocyamine in nephrosis. Gottfried et al. found evidence of 
slight hepatic dysfunction in all of ten nephrotic children. Gitlin et al. 
using radioactive tracer techniques, showed a great increase in the rate of 
catabolism of plasma proteins in nephrotics and concluded that their meta- 
bolism was markedly disturbed. 
It is tentatively suggested that the ““H”’ type of amino-aciduria is due to 
two distinct causes: a renal tubular leak responsible for the appearance 
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of leucine, valine and (probably) tryasine, but of smaller magnitude than 
hat occurring in patients showing the ‘““R”’ pattern; and a disturbance of 
netabolism causing the appearance of ethanolamine, /-amino-isobutyric 
icid, and sometimes taurine. The wide variation between the relative 
mounts of these two groups of amino-compounds present in the urine sup- 
yorts such a duality of mechanism. 


Summary 


The urines of 29 children with the nephrotic syndrome were investigated for amino- 
cids and sugars by paper chromatography. Amino-aciduria was found in 25 patients 
nd glycosuria in 16 patients. 

Amino-aciduria occurred predominantly in two patterns, one strongly suggesting 

defect in renal tubular reabsorption, the other possibly reflecting a disturbance 
n amino-acid metabolism associated with a lesser defect in tubular reabsorption; the 
rognosis was worse for children showing the first pattern. 


‘tude chromatographique des acides aminés et des sucres au cours du syndrome néphro- 
ique. 

L’élimination urinaire des aminoacides et des sucres a été étudiée chez 29 enfants 
iéphrotiques par chromatographie sur papier. Une aminoacidurie était trouvée chez 
25 males, et une glycosurie était notée 16 fois. L’aminoacidurie survenait principale- 
nent chez deux malades. L’un de ces cas présentait un trouble du métabolisme des 
icides aminés associé & un degré minime de la réabsorption tubulaire. Le pronostic 
semblait plus mauvais dans les cas dont l’aspect paraissait traduire un déficit de la 
réabsorption tubulaire. 


Ausscheidung von Aminosiuren und Zucker im Urin bei Nephrose-Syndrom. Eine 
chromatographische Studie. 

Der Urin von 29 Kindern mit nephrotischem Syndrom ist durch Chromatographie 
auf Aminosiuren und Zucker untersucht worden. Bei 25 Patienten wurde Amino- 
acidurie und bei 16 Patienten Glykosurie gefunden. Aminoacidurie kam vorherrschend 
bei zwei Patienten vor, von denen einer eine deutliche St6érung im Aminosaurestoff- 
wechsel, verbunden mit einem geringeren Schaden der tubuliéren Riickresorption 
zeigte; bei den anderen kann méglicherweise ein Schaden der tubulaéren Riickresorp- 
tion angenommen werden. Die Prognose war schlechter fiir die Kinder, die den ersten 
Befund zeigten. 


Excrecion urinaria de aminodcidos y azicares en el sindrome nefrotico. Estudio cromato- 


grafico. 


Se estudié la orina de 2§ pacientes afectos de sindrome nefrotico por medio de la 
cromatografia en papel. En 25 de ellos se encontré aminoaciduria y en 16 glucosuria. 
La aminoaciduria apareciéd predominantemente en dos pacientes, en uno de ellos 
reflejando un disturbio del metabolismo aminoacido asociado con ligero defecto de la 
reabsorcién tubular. El pronéstico fué peor en los nifios que presentaron el primer 
cuadro, sugiriendo la segunda probabilidad un defecto de la reabsorcién tubular. 
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Experimental Approach to the Pathogenesis of 
Retrolental Fibroplasia 


VIII. The Production of Irreversible, Severe Eye Changes through 


Intense and Prolonged Oxygen Exposure in Mice 


by BO E. HELLSTROM 


Introduction 


The similarity between the microscopic changes of the retina in oxygen- 
exposed animals and the early pathologic findings in retrolental fibroplasia 
is striking (Patz et al. (11, 12), Ashton et al. (1), Gyllensten and Hellstrém 
(4, 5)). As for the progression and the final stages of the respective diseases, 
however, the patterns are divergent. Almost without exception the experi- 
mental lesions, so far described, have been more benign and reversible in 
their course, whereas the disease in premature children frequently progresses 
to a cicatricial stage with the detached retina taking part in the formation 
of a retrolental membrane. 

In the experiments reported by Patz (11), where newborn animals of 
different species were exposed to oxygen, the only more advanced and 
persistent pathologic finding described was a detachment of the retina in 
two of the twenty puppies studied. Extensive hemorrhage into the vitreous 
preceded the retinal detachment. 

In the animal studies presented by Ashton ef al. (1), dealing mainly with 
oxygen-exposed kittens, the long-term results of the oxygen-induced vaso- 
obliteration consisted of revascularization, where the general architecture 
differed considerably from the normal. The histological picture of the retina, 
however, was restored to normal, apart from acute-angled folds in the 
posterior half of the eye. There was no evidence of retinal detachment. 

Gerschman et al. succeeded in producing atrophic lesions of the retina in 
the eyes of newborn mice by continuous exposure to 70 per cent oxygen. 

This study was aided by grants from the Swedish National Medical Research Council. 


The gas mixture was generously supplied by Svenska Aktiebolaget Gasaccumulator (AGA), 
Stockholm-Liding6, Sweden. 
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Fig. 1. 6-month-old mouse kept in oxygen the first 5 days of life. Moderate atrophy of all 


layers in the periphery of the retina. Compare with Fig. 2. ( < 420) 


Fig. 2. 6-month-old control animal. Normal retina. ( x 420) 
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‘he atrophy included loss of ganglion cells and inner nuclear layer, and 
potty distortion of the outer nuclear layer. 

In previous experiments irreversible damage of the retina has been 
eported as following oxygen exposure of young mice. The chief character- 
‘tics were atrophic changes, especially of the inner layers, with a reduced 
umber of ganglion cells, reduction of the inner plexiform and the inner 
uclear layers and fusion of the nuclear layers. These changes were described 
s having followed both concentrated oxygen exposure (4, 5) and the use 
oxygen at lower concentrations (7). On using concentrated oxygen 
uring an exposure of only 5 days, atrophies which occurred especially in 
he periphery of the retina have now been observed to still persist after 
ialf a year (6) (Figs. 1 and 2). 

The purpose of the present investigation was to explore the maximal 
ijurious effect of oxygen on the eyes of newborn mice. It was thought 
specially of interest to find out if a cicatricial stage, similar to that found 
a retrolental fibroplasia, could be produced. Prolonged exposure to con- 
entrated oxygen was used. In order to allow proliferative changes of the 
etinal vessels to occur, the oxygen exposure was interrupted at regular 
atervals, the exposure thus being performed in an intermittent way. 


Material and Methods 


The strain of black mice, the feeding and handling of the animals, the type of gas 
chambers, the flow of oxygen, and the method for checking its concentration were 
ihe same as used in previous experiments (4,5). CO. was not measured, the temperature 
varied between 20 and 25°C. The oxygen concentration ranged between 98 and 100 
per cent. Replacement of the oxygen with air or the air with concentrated oxygen 
during the intermittent exposure, took place within a few minutes. The duration of 
oxygen periods and the interval between these varied. In most experiments three 
days of oxygen exposure were followed by a three days’ stay in air and this was repeated 
for 1-3 months. In another smaller group this interchange took place every day for 
two months followed by one month continuously in air. In a third group the recurrent 
oxygen period was five days and the interval in air 10 days for 1-14 months. The 
mothers were interchanged every second day in all groups with those from control 
litters. 

The eyes of 44 animals, all newborn at the beginning of the oxygen exposure, were 
prepared and examined, and the same histological technique as described previously 


(4, 5) was used. 


Results 


The prolonged, intermittent oxygen exposure resulted in changes of the 
eyes, sometimes of an intensity not previously observed. They were mainly 
located to the retina, where the most constant and conspicuous finding was 
an atrophy of different retinal layers. In cases with moderate changes only 
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Fig. 3. l-month-old animal intermittently kept in oxygen since birth. Moderate atrophy 0! 
the inner layers of the retina. Hemorrhage in the vitreous body. ( = 420) 


the inner, vitreal layers were affected. The ganglion cells were few, the inner 
plexiform layer thin, the inner nuclear layer reduced to one or a few rows 

of cells, often fused with the outer nuclear cells (Fig. 3). In more advanced 

atrophies the inner layers had entirely disappeared and the outer nucleai 

layer was lying directly towards the vitreous body. In the most severe 
cases the atrophy included visual cells with rods and the retina consisted 
of a few rows of intermixed cells built up by scattered remnants from the 
retinal layers (Figs. 4 and 5). In one case a discontinuance of the retina with 

ingrowing connective tissue elements was demonstrated (Fig. 6). 

The whole of the retina of one eye was usually not affected to the same 
degree in all parts. The most severe changes were commonly located in the 
midperiphery, whereas the periphery near ora serrata was better preserved. 
This was true also of the part closest to the papilla, but here on the other 
hand irregularities of layers, fusion and folds were frequently encountered. 

The occurrence of true detachments is sometimes difficult to determine 
as similar pictures can be produced by shrinking and artefacts. One type 
of shallow detachment occurred occasionally, however, in connection with 
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Figs. 4 and 5, 2-month-old animal intermittently kept in oxygen since birth. Severe atrophy 
of all layers of the retina with only a few rows of intermixed cells persisting. Hemorrhage in 
the vitreous body. ( « 420) 


severe atrophic changes of the retina, where such a technical error could 
not be responsible. In these cases the space between the detached retina 
and pigment epithelium was partly invaded by large, sometimes multinu- 
clear cells, some of them containing pigment and were most likely derived 
from the pigment epithelium (Fig. 7). This proves that the separation can- 
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Fig. 6. 2-month-old animal intermittently kept in oxygen since birth. Severe atrophy of al! 
layers of the retina with discontinuance and ingrowth of connective tissue from the choroid. 
( x 420) 


Fig. 7. 3-month-old animal intermittently kept in oxygen for the first two months. Detach- 
ment of the atrophic retina. Proliferating pigment epithelium forming a cluster. (x 420) 
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Fig. 8. 1-month-old animal intermittently kept in oxygen from birth. Folding of the retina 
with pigment cells in the subretinal space. ( x 420) 


not be purely an artefact. Similar pigment cells were sometimes found in 
the space between the pigment epithelium and the sharp-angled folds in the 
centre of the retina (Fig. 8). 

A more extensive or total detachment of the retina did not occur in any 
case. 

The vascular proliferations, characteristic of the early changes of the 
oxygen-induced changes of the eyes in young mice were still present one 
month following the onset of exposure, both as budding of the vessels in 
the nerve fibre layer and as proliferative hyaloid vessels with hemorrhages 
in the vitreous body. At two months of age the retinal vascular hyperplasia 
had disappeared leaving a nerve fibre layer irregularly and incompletely 
vascularized. The hyaloid vessels still persisted at this age, but at three 
months they were no longer found. 

Fibrillary structures, stained as collagen, and mononuclear cells were 
sometimes surrounding and traversing the vitreous hemorrhages, but no 
real organization had taken place. 

The more severe and intense changes now described were most frequently 
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seen among cases, where the duration of each oxygen-period had been thre« 
days. In the animals, where the same periods were five days, the atrophic 
changes were only slight, though regularly found. 


Discussion 


The new information to be gained from the present study is that an injury 
of the retina, of a severity not previously observed, can be induced by a 
prolonged intermittent exposure to oxygen. The main feature is an atrophy 
and the mechanism is probably based on the impaired vascularization due 
to the oxygen effect. In these experiments the atrophy has reached a 
subtotal stage, where all the retinal layers are severely affected. Shallow 
retinal detachments have also been demonstrated. These might be due to a 
failure of growth of the atrophic retina as compared with the pigment 
epithelium and outer layers of the eye, which has been suggested to be the 
mechanism for similar detachments in microphthalmic human eyes (Mann). 

The occurrence of abnormal pigmented cells in the space between the 
atrophic layers and the pigment epithelium has not been described previously 
in the oxygen-induced disease of the animal eye. Similar pictures have been 
shown, however, after experimental injury of visual cells in the rabbit by 
injection of mono-iodoacetate (Karli). 

In spite of the excessive oxygen trauma used in the present investigations, 
the picture of a final cicatricial stage of retrolental fibroplasia with complete 
detachment and membrane formation was not produced. 

Different hypotheses can be offered to explain this discordance. The 
lens in mice is relatively large and might support the retina in its normal 
position as suggested by Patz (11). Another essential point seems to be the 
relative paucity of connective tissue elements following the capillary pro- 
liferations in the mouse eye as compared with those seen in eyes with 
advanced stages of retrolental fibroplasia. The shrinking of these fibrous 
elements is generally accepted as the main cause for the retinal detachment. 
Whether the less tendency to fibrous organization in the animal eye is due 
to primary differences in structure and mode of reaction compared with the 
infants’ eye, or if other environmental factors are in action in retrolental 
fibroplasia is impossible to decide at present. Our knowledge of the processes 
leading to retinal detachment in retrolental fibroplasia is too incomplete. 
This is illustrated by cases described as retrolental fibroplasia, where a 
complete detachment has occurred, before any ingrowth of pathologic 
vessels or connective tissue in the vitreous body is evident (Krause). 

Recent animal work by Ashton and Cook (2) has also shown that a primary 
detachment of the developing kitten retina can lead to a secondary prolifera- 
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‘ion of retinal vessels to form glomerular tufts in the vitreous body without 


oxygen exposure. 

In spite of the lack of complete conformity between the oxygen-induced 
changes of the mouse eye and retrolental fibroplasia this study has shown 
hat intense and prolonged oxygen exposure might lead to a severe retinal 
lamage of the animal eye, without doubt seriously impairing its function. 


Summary 


1) The effect of an intense and prolonged intermittent oxygen exposure on the 
mmature mouse eye was studied. 

2) The exposure resulted in apparently irreversible eye changes, mainly as an 
trophy of the retina of varying degrees. The most intense atrophies included all 
ayers, reducing the retina to a few rows of intermixed cells. This severely injured retina 
nust also signify a seriously impaired function. 

3) In a few cases shallow detachments occurred with signs of proliferating pigment 
‘pithelium but no complete detachment was observed. 

4) The differences between the oxygen-induced disease of the mouse eye and retro- 
iental fibroplasia, concerning their respective final stages are discussed. 


Contribution expérimentale a la pathogénie de la fibroplasie rétrolentale. VIII. La pro- 
luction de lésions oculaires graves et irréversibles par exposition prolongée de souris en 
atmosphere suroxygénée. 


L’effet sur l’oeil de souris immature d’une exposition prolongée en milieu suroxy- 
géné a été étudié. De l’exposition résultent des lésions oculaires apparemment irré- 
versibles, et principalement une atrophie de la rétine & des degrés variables. Les 
atrophies les plus intenses atteignaient toutes les couches cellulaires de la rétine, ré- 
duisant celle-ci 4 quelques épaisseurs de cellules mélangées. A une atteinte aussi sévére 
de la rétine correspond certainement une altération fonctionnelle grave. Dans un petit 
nombre de cas, on observait des soulévements des couches cellulaires superficielles et 
des signes de prolifération de l’épithélium pigmenté, mais en aucun cas on ne pouvait 
noter de soulévement global. Les différences entre les lésions provoquées par l’oxygéne 
sur ]’ceil de la souris et la fibroplasie rétrolentale du prématuré, ainsi que leur devenir 


ultérieur, sont discutés. 


Experimenteller Beitrag zur Pathogenese der retrolentalen Fibroplasie. VIII. Die Er- 
zeugung von irreversiblen, schweren Augenverdinderungen durch intensive und anhaltende 
Sauerstoffeinwirkung bei Mdusen. 


Die Wirkung einer intensiven und verlangerten intermittierenden Sauerstoffein- 
wirkung auf das unreife Miuseauge ist untersucht worden. Die Einwirkung ergab 
anscheinend irreversible Augenverainderungen, hauptsichlich als Atrophie verschie- 
denen Grades der Retina. Die starksten Atrophien umfassen alle Schichten und redu- 
zierten die Retina bis auf wenige Reihen gemischter Zellen. Diese schwer geschiadigte 
Retina muss auch eine ernstlich beeintrachtigte Funktion bedeuten. In einzelnen 
Fallen kam oberflichliche Ablésung mit Zeichen von Proliferation des Pigment- 
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epithels vor, aber es wurde keine vollstaindige Ablésung beobachtet. Die Unterschiede 
zwischen der sauerstoffinduzierten Erkrankung des Mauseauges und der retrolentalen 
Fibroplasie hinsichtlich ihrer jeweiligen Endstadien werden diskutiert. 


Intento experimental de aclarar la patogénesis de la fibroplasia retrolental. VIII. La 
produccion de severos e irreversibles cambios oculares mediante la intensa y prolongada 
exposicion de ratas a oxigeno. 


Se estudiaron los efectos de una exposicién intermitente, intensa y prolongada de 
ratas inmaduras a, O,. De dicha exposicién resultaron cambios en el ojo, aparente- 
mente irreversibles, sobre todo atrofia de retina de grados variables. Las atrofias mas 
pronunciadas incluyeron todas las capas, reduciendo la retina a solo algunas filas de 
células mixtas. Esta retina seriamente dafiada debe acarrear también una funcién 
severamente disminuida. En unos pocos casos ocurrieron desprendimientos pequefios 
con proliferacién de un epitelio pigmentado. No se observé desprendimiento total. 
Se discute la diferencia entre los cambios producidos por oxigeno en los ojos de rata 
y la fibroplasia retrolental, considerando sus respectivos estadios finales. 
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From the Maternity Clinic, Sabbatsberg Hospital, Stockholm (Head: Prof. 
PER WETTERDAL, M.D.) 


Influence of Synthetic Vitamin K on Capillary Resistance 
of the Newborn 


by BJORN WESTIN 


Introduction 


Hypoprothrombinemia in normal newborns was first described by Brink- 

ous, Smith & Waerner (1937). According to Dyggve, the prothrombin values 
vere found to fall rapidly from 12 hours after birth. The effect of different 
‘itamin K preparations on prothrombin time was studied by Larsen, who 
‘ound that the effect set in after a few hours and reached a maximum after 
about 18 hours. Vitamin K administered to the newborn shortly after birth 
may therefore safely be used in eliminating hypoprothrombinemia. The same 
results may be obtained by administering vitamin K to the mother. This 
was first shown by Hellman & Shettles, Larsen & Plum, and its value has 
later on been stressed by Dyggve in his dissertation. He found that the 
incidence of intracranial bleeding without evidence of tentorial rupture, 
suprarenal hemorrhages, hematemesis and melena neonatorum was sig- 
nificantly suppressed when synthetic vitamin K was administered to the 
mother. On the other hand the incidence of chephalohematomas, intra- 
cranial bleeding combined with tentorial rupture and cutaneous hemor- 
rhages was not significantly altered. In these cases birth trauma may play 
an important role. In this connection Dyggve pointed out the possibility 
that synthetic vitamin K administered to the mother in large doses during 
a long time might also increase capillary resistance of the newborn. 

The purpose of the present investigation was to find out if prophylactic 
administration of synthetic vitamin K in adequate doses to both mother 
and child instead of only to the newborn could significantly suppress the 
incidence of hemorrhages in the newborn. If this was the case, it seemed 
possible that synthetic vitamin K might increase capillary resistance of the 
newborn. 

Material and Method 
The material was obtained from consecutive deliveries at the Maternity Clinic, 


Sabbatsberg Hospital, Stockholm, in the years 1949-1955. The obstetric and pediatric 
care as well as the diagnostic recording were uniform and unchanged during the period. 
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Premature newborns shorter than 35 cm and those who did not breathe were no 
included in this material. 

The same preparation of synthetic vitamin K (2-methyl-1,4-naphtylen tetranati 
diphosph.) was used in every instance. In the years 1949-1952, 5 mg vitamin K wer 
administered intramusculary to 5817 newborn infants shortly aiter birth (contr 
group). During the following years, 20 mg vitamin K were administered orally to th: 
mothers on admission to the delivery department, and in addition 5 mg were giver 
intramusculary to the newborns (‘‘protective’’ group) as in the control group. Th 
“protective” group comprised 7201 newborn infants. 


Results 


In order to get an idea of the accuracy of the results, it seemed necessary 
to compare the two groups of hemorrhages with regard to stress factor: 
during labour. Table 1 indicates that the incidence of occiput presentations 
breech presentations and forceps deliveries was approximately the same in 
the two groups. As indicated in Table 2, the time interval between orally) 
administered vitamin K and delivery was satisfactory in the majority of 
the hemorrhagic cases. 


TABLE 1 


Incidence of different types of deliveries in control and ‘“‘protective” group. 


Normal delivery 
Group in Occiput Breech delivery | Forceps delivery | Cesarean section 
presentation 
Control 37 6 15 1 
“Protective” 54 6 21 1 


TABLE 2 


Time interval between the oral administration of vitamin K to the mother and the 
delivery of infants with hemorrhagic diseases in the “protective” group. 


Hours before Number of 
delivery infants 
0- 1 0 
l- 2 5 
2-4 8 
4-12 27 
12-24 17 
24-48 13 
48- 12 

Total number 82 
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no TABLE 3 
ti Incidence of hemorrhages in prematures. 
er 
Total number |Hemorrhages in 
ro Group 
I of prematures prematures 
shi 
el 
h Control 239 (4.1%) | 6 (1.0+0.4%) | UV 
“Protective” 306 (4.2%) |14 (1.9+0.5%, 
TABLE 4 
ry Total number of hemorrhages in control and “‘protective” group. 
rs 
s Group Total number of 
hemorrhages 
Control . 1.01+0.13 % 
“Protective” . . . 1.13+0.12 % 
Difference .... 0.12+0.14 % 
TABLE 5 
. Incidence of hemorrhages in the newborn. 
Hemorrhages in the newborn Control “Protective” 
Intracranial hemorrhages without evidence of tento- 
Subcapsular hemorrhages of the liver . .... .- 0 
Suprarenal hemorrhages 0 2 
Total number of cases... 25 (4.840.9%) | 36 (4.940.8%,) 
TABLE 6 
Incidence of hemorrhages in the newborn. 
Hemorrhages in the newborn Control “*Protective”’ 
Intracranial hemorrhages combined with tentorium 
Total number of cases . 34 (5.8+1.0%,) | 46 (6.44 0.9 
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The incidence of prematures was approximately the same in both groups 
and there was no significant difference in the incidence of hemorrhages 
(Table 3). 

The total number of hemorrhages in the material is indicated in Table 4. 
There was no significant difference between control and “‘protective” group 
Each group was divided into two subgroups. In one of these groups, intra 
cranial hemorrhages without evidence of tentorium rupture, hematemesis, 
melena neonatorum, subcapsular hemorrhages of the liver and suprarena! 
hemorrhages were collected (Table 5). There was no significant difference 
between control and “‘protective”’ group. 

The second subgroup comprised cephalohematoma, intracranial hemor- 
rhages combined with tentorium rupture and various cutaneous haemor- 
rhages (Table 6). There was no significant difference between control and 
“protective” group. 


Summary and Conclusions 


1. Synthetic vitamin K was administered to 5817 newborn infants and in 7201 
cases to both mother and newborn. 

2. There was no significant difference in the incidence of hemorrhages between 
the two groups. It seems sufficient to administer vitamin K only to the newborn. 

3. It may be concluded that in the doses given, synthetic vitamin K administered 
to the mother did not seem to increase capillary resistance of the newborn infant. 


Influence de la vitamine K synthétique sur la résistance capillaire du nouveau-né. 


De la vitamine K synthétique a été administrée & 5.817 nouveaux-nés, et dans 
7.201 cas & la fois & la mére et & l’enfant. On n’a pas noté de différences appréciables 
dans la survenue des hémorragies par comparaison des deux groupes. I] semble done 
suffisant d’administrer seulement de la vitamine K & l’enfant. On peut conclure par 
conséquent qu’aux doses données, la vitamine K synthétique administrée 4 la mére ne 
semble pas accroitre la résistance capillaire du noveau-né. 


Der Einfluss von synthetischem Vitamin K auf die Kapillarresistenz bei Neugeborenen. 


Synthetisches Vitamin K wurde 5817 Neugeborenen und in 7201 Fallen sowohl 
Mutter wie Neugeborenem verabreicht. Es bestand kein deutlicher Unterschied im 
Vorkommen von Blutungen zwischen den beiden Gruppen. Es scheint ausreichend 
zu sein, Vitamin K lediglich den Neugeborenen zu verabfolgen. Es kann angenommen 
werden, dass die der Mutter verabreichte Dosis von synthetischem Vitamin K nicht 
die Kapillarresistenz des Neugeborenen erhoht. 


Influencia de la vitamina K sintética sobre la resistencia capilar del recién nacido. 


En 5817 casos se administré vitamina K sintética a recién nacidos y en 7201 a ambos 
madre e hijo. No hubo diferencia significativa en la incidencia de hemorragias en 
ambos grupos. Parece suficiente administrar vitamina K solo al recién nacido. Puede 
ser concluido que, en las dosis empleadas, la vitamina K sintética administrada a la 
madre no parece aumentar la resistencia capilar del recién nacido. 
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From the Hospital for Contagious Diseases, Stockholm (Head: J. Str6m, M.D.) 


Tetracycline Treatment of Whooping-Cough 


by HANS JERNELIUS 


Of recent years the literature has contained many reports on the effect o 
so-called broad-spectrum antibiotics in cases of whooping-cough. The an 
tibiotics studied in the first place are chloramphenicol (chloromycetin), 
chlortetracycline (aureomycin), and oxytetracycline (terramycin). The 
major proportion of workers reported encouraging results, but many studies 
had been carried out without control series. 


Hedlund & Mossberg treated 72 cases with chloramphenicol. The same number, 
being given a placebo, served as controls. In infants, the effect seemed to be beneficial 
both in the catarrhal and paroxysmal stages. In children older than 1 year, the effect 
was satisfactory if treatment was started in the catarrhal stage, whereas treatment 
started in the paroxysmal stage was entirely futile. The action of the drug was assessed 
by determining the decrease in paroxysms during and after treatment as compared 
with the controls. This decrease was significant statistically. Following treatment, 
all patients who had been given chloramphenicol were free of Haemophilus pertussis. 
Here also the difference between treated and control cases was significant statistically. 

Claesson & Lindquist used chloramphenicol in a series including 83 children. Half 
the series in addition received penicillin or streptomycin conjointly with chlorampheni- 
col. There were no controls. The result of treatment was considered satisfactory when 
the drug had been instituted during the first week of illness. No difference emerged 
between the group treated exclusively with chloramphenicol and that receiving com- 
bined treatment. 

In England, an extremely careful investigation was performed by the British Medical 
Research Council (3). Three groups comprising 100 cases each were treated, one receiv- 
ing chloramphenicol, one chlortetracycline, and one a placebo. No difference in effect 
was demonstrable between chloramphenicol and chlortetracycline. When all the cases 
were assessed together, the action was considered negligible. In those instances where 
treatment had been started within the first eight days of illness, the result was satis- 
factory. In these cases the course was milder, with fewer and less severe paroxysms 
than in the controls. However, the effect was not dramatic. The treated cases attained 
freedom from H. pertussis earlier than did the controls, i.e. computed for the entire 
material. The complications were evenly distributed among the three groups. Three 
cases, viz. one in each group, were fatal. 


de Rudder & Vetterman reported on a group of 383 infants treated with chloram- 
phenicol or chlortetracycline during the 5-year period 1948-1953. These were compared 
with 318 untreated cases during the 10-year period 1937-1947. It was found that (a) 
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he period of hospitalization decreased from 11 to 44 weeks; (b) the death-rate declined 
rom 17.5 % to 3.9 %; and (c) the rate of pneumonia in the untreated group was 23.6 % 
versus 4.8% in the treated group. 

Likewise, oxytetracycline has proved satisfactory in many quarters (Zischinsky, 
Newman et al., and others). 

Since tetracycline had been released in November, 1953, it has been tried in a large 
iumber of different infections. It is stated to have the same antibacterial spectrum 
is chlortetracycline and oxytetracycline, in vitro inhibiting the growth of H. pertussis. 
"he incidence of gastroenteric side-effects is said to be considerably lower than in the 
-ases of chlortetracycline and oxytetracycline (9, 10, 11). 

As regards the use of tetracycline in pertussis, we have been able to find but one 
study in the literature. Wood, Dowling and their associates reported on 184 cases 
f various infections, among them 26 cases of whooping-cough, treated with tetracyc- 
ine. No more detailed statements are made concerning the material, and there is 
no control series. However, in 24 of the 26 treated cases of pertussis the response to 
‘reatment was termed satisfactory, the effect being equal to that previously observed 
with chlortetracycline. Complications supervened in 2 cases only, viz. pneumonia and 
-ystitis in one, and morbilli with a fatal outcome five days after the eruption, in the 


other. 
Materials and Methods 


In the Hospital for Contagious Diseases in Stockholm we have treated 54 
cases with tetracycline, Tetracyn (Pfizer and Kabi) being used. This was 
given as coated tablets of 50 mg each. Forty-two cases served as controls 
and received a placebo, viz. coated tablets of precisely the same taste and 
appearance as the drug proper. 

Irrespective of sex, age, and stage of illness every other case was given 
the placebo and every other Tetracyn. The tablets were marked with differ- 
ent letters, and neither the nursing-staff nor the medical observers were 
aware of which kind of tablets contained the drug. 

Initially the series consisted of 130 cases, half of which were controls. Of 
these, the following were subsequently excluded: 3 owing to doubtful diag- 
nosis, 4 where the course of treatment was less than 4 days, 5 having re- 
ceived chloramphenicol prior to admission or having been given immune- 
globulin early in the catarrhal stage, 1 with incomplete record, and 21 
where symptoms had been present for more than 4 weeks when the treat- 
ment was started. 

Of the 54 treated 13 were infants of whom 8 were below the age of 6 
months, 19 were aged 1-3 years, 13 3-5 years, and 9 were older than 5 years. 
Of the 42 controls 7 were infants, 16 aged 1-3 years, 11 3-5 years, and 8 
older than 5 years. 

The dosage was 30 mg/kg body weight daily, divided into 4 doses. The 
first dose was given at 8 a.m., the last at 8 p.m. The treatment was continued 
for 7 days. The children were first observed for 4 days following admission, 


).) 
me) 
n 
1) 
he 
es 
al 
it 
d 


518 HANS JERNELIUS 


— tetracycline 
 cortrols 


Treotret 


Fig. 1. Catarrhal and paroxysmal pertussis with less than a fortnight’s symptoms prior t: 
admission (13 and 25 cases respectively). 

Treated: 23 cases with cough on an average 9.6 days prior to admission 


the treatment being instituted in the morning of the 5th day. At the first 
signs of diarrhoea the drug was instantly withdrawn. Pernasal swabs and 
cough plates for the isolation of H. pertussis were taken daily during the 
first 4 days, then on the 3rd day of treatment, and subsequently at weekly 
intervals. 

The effect of the treatment was assessed by the number of paroxysms 
and “‘whoops’’. The children were referred to a special pertussis ward, and 
the paroxysms were recorded day after day by trained personnel perfectly 
familiar with this particular type of nursing. 

The material was divided into two groups. In Group 1 are included cases 
where the symptoms had been present for less than a fortnight prior to 
admission, and in Group 2 cases with symptoms since more than a fortnight 
prior to admission. Within either group the means of the paroxysms were 
computed for each day for the treated and control series, respectively. These 
data cover the period 2nd to and including 18th day after admission to 
hospital. 


Results 


The result of the treatment in Group 1 is presented in Fig. 1. Of the treated 
cases, 6 were in the catarrhal stage when the treatment was started, 
and of the controls, 7. In both curves a trend towards a milder course can 
possibly be traced for the treated series, but the difference is rather uncer- 
tain. It should be noted that even prior to institution of treatment, the 
frequency of paroxysms had been somewhat lower in the treated than in 
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Fig. 2. Paroxysmal pertussis with more than a fortnight’s symptoms prior to admission (none 
with more than 22 days’ symptoms). 
Created: 31 cases with cough on an average 16.3 days prior to admission 


the control series. A comparison of exclusively catarrhal cases also fails to 
lisclose any difference between treated and control cases. 

The data pertaining to Group 2 are given in Fig. 2. On an average, in 
the control series the disease has arrived at a later stage (2 days), and con- 
ditions are thus somewhat more favourable than in the treated series. As 
will be seen from the figure, the course of illness is not influenced by treat- 
ment with Tetracyn. 

The positive bacillary findings in the entire material are listed in Table 1. 
Owing to the small number of positive culture tests following termination 
of treatment even in the control group, no comparison is possible between 
the groups. 

A patient in whom H. pertussis was demonstrated on admission, became 
free of bacilli after Tetracyn administration, but later on, in the 5th and 6th 


TABLE 1 


Number of cases with positive culture tests (H. Pertussis) 


_— Before During After 3rd week | 4th week | 5th week 6th week 
re treatment | treatment | treatment | in hospital | in hospital! in hospital | in hospital 
Treated 26 4 1 -= — 1 1 
54 cases = 48% 
Controls 18 — 1 1 
42 cases = 42% 
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TABLE 2 


Complications 


Pneumonia Atelectasis Acute otitis media Bronchitis 
Cases 
Number % Number % Number % Number % 
Treated + 7.4 a7 6 13.0 
54 cases 
Controls 6 14.3 2 4.8 2 4.8 6 14.3 
42 cases 


weeks following admission, the organism was once again grown in cultures 
At the same time an exacerbation of the disease and an increase in the numbe: 
of “‘whoops”’ were observed. This may possibly have been due to depresse: 
immunity owing to the treatment, and a reinfection of the patient in th 
ward. This has also been reported in connection with oxytetracycline treat 
ment (Bogdan). 

The types and incidence rates of complications supervening in the materia! 
are shown in Table 2. The pneumonia rate in the treated group is only one- 
half of that in the control group, but, on the other hand, the otitis rate is 
more than twice as high in the treated group. Sinusitis, catarrhal otitis 
media, pharyngitis etc. were equally common in both series. One case of 
encephalitis occurred in the control group. There were no fatalities. 


Untoward Effects 


There were few untoward effects associated with the treatment. Among 
64 treated cases, diarrhoea occurred in 9, i.e. 14°. 

In all instances stool cultures were made before, during, and after treat- 
ment as well as in the presence of loose stools. Among the 9 cases develop- 
ing diarrhoea, Staph. aureus, though but sparsely, was present in the stools 
of two. In one case the normal intestinal flora was replaced by fungi. In 
the remaining cases, where no gastroenteric complications supervened, the 
normal intestinal flora decreased in the major proportion of instances, viz. 
yielding to enterococci and Proteus. In only one case vomiting occurred in 
direct connection with the administration of the drug. 


Discussion 


We have to conclude that in the present study tetracycline proved ineffica- 
cious in pertussis. There was no apparent pronounced tendency to undesir- 
able effects, and the risk of the development of enterotoxin-producing 
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staphylococci in the stools was negligible. How, then, is the failure of the 
reatment to be explained? As has already been pointed out, encouraging 
sults have been obtained with chlortetracycline and oxytetracycline, and 
hence tetracycline might reasonably be expected to act favourably on 
he disease. In vitro, no decisive difference was demonstrable between the 
hree tetracyclines as regards inhibition of the growth of H. pertussis. 
Poor absorption of the drug and too low a serum level might be blamed, 
ut this explanation can safely be refuted on account of the dosage used by 
is, viz. 30 mg/kg body weight a day. Admittedly we have not performed 
‘stimations of serum concentration; however, e.g. Schwarzer et al. have shown 
hat in children a single dose of 6 mg/kg body weight will maintain therapeu- 


The present material includes few children in the catarrhal stage at the 
‘tart of treatment. Here one might possibly seek the explanation of the 
ibsolute failure. As has been shown by most workers, the best results are 
ichieved when the antibiotics are instituted in the first week of illness. 
Unfortunately such a treatment is of limited practical value, since in the 
najor proportion of instances, the diagnosis is not made until the ‘“‘whoops”’ 
nave commenced. 


Summary 


Fifty-four cases of whooping-cough were treated with tetracycline (Tetracyn). In 42 
cases, serving as controls, a placebo was given. The dosage was 30 mg/kg body weight 
daily, divided into 4 doses. The course of the drug was started 4 days after admission 
and continued for 7 days. The effect of the treatment was assessed by the number of 
paroxysms and ‘“‘whoops’’. The material was divided into two groups, one including 
cases where symptoms had been present for less than a fortnight prior to admission, 
and one with symptoms since more than a fortnight. In neither group was any effect 
of the Tetracyn treatment to be demonstrated. All but 2 of the treated cases were 
free of bacilli after termination of treatment. The incidence rates of complications 
were the same in the treated and control series. The treatment gave rise to few unto- 
ward effects. Transient diarrhoea occurred in 14%. 


Traitement de la Coqueluche par la tétracycline. 

54 cas de Coqueluche ont été traités par la tétracycline (Tétracyn), et par comparai- 
son, un groupe témoin de 42 cas recut un placebo. La dose administrée fut de 30 mg/kg 
de poids, en 4 prises quotidiennes. Le médicament fut donné 4 jours aprés l’entrée, et 
pendant 7 jours. Aucun effet bénéfique ne fut enregistré, quelque soit le moment ou 
le traitement fut commencé. Dans 14 % des cas, une diarrhée passagére fut observée. 


Tetracyclinbehandlung des Keuchhustens. 


54 Fille von Keuchhusten wurden mit Tetracyclin (Tetracyn) behandelt und 42 
Fallen, die als Kontrollen dienten, wurde ein Placebo gegeben. Die Dosierung betrug 
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ically efficient concentrations for 8 hours. During the second day of treat- 
* nent a cumulative effect also is initiated. 
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30 mg/kg K6rpergewicht taglich, aufgeteilt in 4 Dosen. Das Mittel wurde 4 Tage nac! 
der Aufnahme eingesetzt und 7 Tage lang gegeben. Es konnte kein giinstiger Effek 
beobachtet werden, zu welcher Zeit auch mit der Behandlung begonnen wurde. | 
14 % bestand eine voriibergehende Diarrhée. 


Tetraciclina en el tratamiento de la coqueluche. 


Se trataron 54 casos de coqueluche con tetraciclina (Tetracyn) usdndose otr 
42 casos como grupo control, a los cuales se administré un placebo. La dosis fu 
de 30 mg/kg en las 24 horas dividido en cuatro tomas. La droga se administr6 


partir del cuarto dia de admisién y fué continuada durante 7 dias. No se pudo cd: 
mostrar ningtiin efecto benéfico cualquiera haya sido el momento de comenzar 
tratamiento. Diarrea pasajera ocurri6é en el 14 % de los casos. 
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The Influence of Heredity and Environment upon 
Stature in School Children 


by FLEMMING QUAADE 


It is universally agreed that we must pay attention to height when we want 
o estimate a child’s physical development. But in order to make the right 
ise of this criterion, we must know something of the factors that decide 
he stature of a child. This question has already been treated by numerous 

uthors; it is difficult to evaluate the copious literature on the subject, but 

review of some of the important contributions leaves one with the follow- 
ng general impressions: 

(1) Stature—both of children and of adults—is one of the components 
hat make up what we understand by race. As an extreme example it may 
e mentioned that the tallest pigmies are inferior in height to the shortest 
Dinkas. Of course, the racial differences are usually far less pronounced, 
and in a population like that of the U.S.A. there are no appreciable differ- 
ences between the average heights for white and coloured children (Mere- 
dith). These problems need no further mention in this paper, as it deals 
exclusively with conditions in the Danish population which, from a racial 
point of view, is very homogenous. 

(2) There can be no doubt that height is dependent upon hereditary 
conditions (Pearson & Lee, Davenport, Colin), but it must be added that the 
stature of children has received less attention than the pronounced correla- 
tion existing between parents’ heights and the heights of their grown-up 
sons and daughters. 

(3) Environment—in the widest sense of the word—exerts an influence 
on the stature of children. Abroad (Boas, Weisman, Meredith) as well 
as in Denmark (Nommels, Hansen, Hertz, Dossing), it has been found that 
on an average well-to-do children are taller than children from the poorer 
classes. Supplementary feedings of milk or fruit favour the growth of school 
children (Morgan & Warren, Roberts et al.). And adverse conditions, such 
as war and blockade, have temporarily caused a decrease in the average 
height of children, e.g. in Germany (Schlesinger, Coerper et al.) and Norway 
(Strém). 

(4) We know that most serious diseases can inhibit the growth of children; 
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a few endocrine disorders lead to augmented height. I have considered i 
outside the scope of this investigation to evaluate individual morbidity, an: 
I have not excluded any individual from the examined ‘normal populatio: 
of school children. 

(5) Results of measurements will depend upon the time of the investig: 
tion. On an average, both foreign and Danish children are taller now tha 
children were in the beginning of the century (Hansen, Gray, Hultkrant: 
Lloyd-Jones, Meredith). Primarily, this seems due to an improved enviro1 
ment (improved nutrition, prophylaxis and treatment of disease), but w 
cannot quite disregard the possibility that some ‘selection of the fittest 
may play a certain role—even if modern society endeavours to protec 
the physically handicapped. 

Although we know a great deal about all these factors—hereditary o 
external—and their influence upon the height of children, it must still b« 
admitted that up till now literature has left some questions unanswered 
especially as regards the relative importance of nature and nurture withi: 
one population. It is e.g. possible that stature of pre-puberal children is 
correlated more closely with environment than with parents’ heights, and 
that they do not range themselves in hereditarily determined height groups 
until after the puberal acceleration of growth. Or we might imagine, in a 
Scandinavian country, that environment has improved so much during 
the last decades that even the least well-to-do children have obtained the 
external conditions necessary for letting them grow as tall as their heredity 
will permit them; in other words, that the latter has become totally dominat- 
ing, and that social environment is unimportant, provided it is above a 
certain minimum. 

It has therefore been my aim and purpose to make a comparative study 
in the present Danish population of the two factors heredity (expressed by 
parents’ heights) and environment (expressed by the income of the bread- 
winner) in their influence on the stature of growing individuals. 


The investigation comprises the aggregate population (3771 children 6-16 years of 
age) who frequented four Copenhagen City Council schools during the year 1949-50. 
The schools were selected so as to represent all social strata. The height measurements 
and the ages of the children were registered from the school health cards, and all 
parents were requested by letter to inform me of their heights and their approximate 
annual incomes. It goes without saying that we can only ascribe a limited accuracy 
to the parents’ answers in each single case, but this fact can hardly be supposed to 
alter the main lines in the statistical evaluation. It would be much more important 
to make sure that no undesirable selection from the material should take place due to 
the fact that only 1629 families gave satisfactory answers to my questions. But as we 
shall see later, my conclusions can only be questioned in case the alternatives: answer/ 
no answer should be linked together with certain combinations of the examined criteria. 
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TABLE | 


elations between height indices of children and breadwinners within five income 


groups. 


Height index of breadwinner 


Height index of Income 
Total 
child l 9 3 5 
Ps 5 16 0 2 30 
de 5 18 16 6 3 48 
> Ue 6 15 18 14 6 59 
 & 1 3 8 4 10 26 < 6,000 
Total . 17 52 49 24 21 163 
Average height 
index 2.18 2.10 2.55 2.91 3.14 
i. 18 21 11 6 56 
2. 35 45 49 38 7 174 
3. 20 54 60 48 24 206 
4. 5 27 33 51 27 143 6,000-8,000 
Total . 78 147 153 143 58 579 
Average height 
index 2.15 2.59 2.75 3.00 3.34 
[? 6 19 11 3 2 41 
teed 14 27 41 27 8 117 
3. 13 43 77 47 26 206 
| 4. 6 15 41 26 23 Nig ia 8,000-10,000 
| Total . 39 104 170 103 59 475 
Average height 
index 2.49 2.52 2.87 2.93 3.19 
ie 6 3 3 2 0 14 
2 4 17 28 10 2 61 
3. 8 23 30 22 8 91 
4. 3 ll 20 17 26 77 10,000-12,000- 
Total . 21 54 81 51 36 243 
Average height 
index 2.38 2.78 2.83 3.06 3.67 
| Ue 0 2 1 0 1 4 
2. 4 9 14 10 43 
3. 3 14 19 18 12 66 
4. 0 8 10 21 17 56 > 12,000 
| Total . 7 33 44 49 36 
| Average height 
index 2.43 2.85 2.86 3.22 3.25 
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TABLE 1A 


Computation of correlation coefficient for Table 1. 


Annual income (D. Kr.) of 1 l+r Sg 
breadwinner 


O77 


Average value of z = 1.1513 x 0.277=0.319 
t=0.319 | 1614 = 12.76 r= 0.308 


And it seems improbable that the simultaneous existence of tall children and lo, 
income (or the reverse constellation: short children and high income) should influenc: 
the parents’ willingness to answer the questions. 

The measurements of the children were compared with the values given by Dossing 
in his age—height tables for Copenhagen school children in 1950. Each child was char 
acterized by a “height index’’ from | to 4: 


1: Height below (mean value — standard deviation). 
2: Height between mean value and (mean value — standard deviation). 
3: Height between mean value and (mean value + standard deviation). 
4: Height above (men value + standard deviation). 


I have not divided the material according to sex, as there proved to be no differences 
between boys and girls regarding the criteria examined here. 
The parents were given height indices from 1 to 5: 


Fathers (em) Mothers (em) 


l S 165 < 155 
2 166-170 156-160 
3 171-175 161-165 
4 176-180 166-170 
5 > 180 >170 


Fisher, among others, has described the statistical method used in calculating the 
following correlation coefficients. 


Table 1 and 1 A show how the children’s indices are distributed according 
to height index of breadwinner (usually father) when the material is dividec 
into income groups. It will be seen that there is a very strong correlatior 
between the heights of breadwinner and child, and this connection is found 
on all income levels. Tables 2 and 2A show the distribution of children’s 
indices according to breadwinners’ incomes; this time the material is divided 
into groups of parents’ heights. There is a clear correlation between the 


STATURE IN SCHOOL CHILDREN §27 


| TABLE 2 


‘elations between height index of child and approximate annual income of bread- 
vinner, the material being divided up into five groups of height index for bread- 


winner. 
Annual income inde 
Height index of ight ind: 
child Total of 
oa 5,000 | 7,000 | 9,000 | 11,000 | 13,000 breadwinner 
1 5 18 6 6 0 35 
2 5 35 14 4 4 62 
3 6 20 ie 8 3 50 
4 1 5 6 3 0 15 l 
4.04) 78 39 21 7 162 
Average height 
index 2.18 2.15 2.49 2.38 2.43 
loy 
ne l 16 21 19 3 2 61 
ae 18 45 27 17 9 116 
ing 3). 15 54 4 23 14 149 
al 4 3 27 15 ll 8 64 
TOG ss SMe 52 147 104 54 33 390 
Average height 
index 2.10 2.59 2.52 2.78 2.85 
1 7 ll 11 3 l 33 
” 2 16 49 41 28 14 148 
3 18 60 giv 30 19 204 
4 8 33 41 20 10 112 3 
Totals... < 49 153 170 81 44 497 
Average height 
| index .... 2.55 2.75 2.87 2.83 2.86 
0 6 3 2 0 
ede 6 38 oF 10 10 91 
le ee 14 48 47 22 18 149 
4. 4 51 26 17 21 119 4 
24 143 103 51 49 370 
; | Average height 
| . 2.91 3.00 2.93 3.06 3.22 
, | l 2 0 2 0 l 5 
: 2 7 8 2 6 26 
I | 3 6 24 26 8 12 76 
» & | 4 10 27 23 26 17 103 5 
| f 
|Total. 58 59 36 36 210 
| 
| | Average height 
| | index ....] 314 334 3.19 3.67 3.25 
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Computation of correlation coefficient for Table 2. 


TABLE 24 


Height index of breadwinner r log n-3 
0.120 0.1047 159 
2. 0.177 0.1554 387 
3B. 0.084 0.0731 494 
4. 0.082 0.0714 367 
5. 0.066 0.0574 207 
Total . 0.107 0.0935 1,614 


Average value of z= 1.1513 x 0.0935 = 0.108 
t= 0.108 1614 = 4.32 r=0.107 


height of the child and the size of the income, and this appears within al 
height groups of parents. Thus, in Table 1 the connection between children’s 
and breadwinners’ statures is treated irrespective of the economical factor 
in Table 2 we compare children’s heights with incomes, statures of bread- 
winners remaining constant. This grouping of the material enables us to 
estimate the relative importance for children’s heights of heredity and 
environment, represented by breadwinners’ heights and breadwinners’ in- 
comes respectively. The two correlation coefficients given in Tables 1 A and 
2 A—0.308 and 0.107—are both strongly significant, but it will be seen that 
the connection between children’s and breadwinners’ indices is particularly 
striking. We need only compare the Fig. 1 and 2, which illustrate the con- 


tents of Tables 1 and 2. 


<6000 D.KA 6-68000 O.KR 
404 
3.84 
3.64 
3.44 


HEIGHT INDEX OF CHILD 


2.0 


INCOME GROUPS: 


8-10.000 0.KR 


10-12.000 0.KR 


3.24 
3.04 
2.84 
2.64 
244 


>12.000 D.KR 


i 2? 2 8 683 2:3 3-8 


23 


HEIGHT INDEX OF BREADWINNER 


Fig. 1. The average height index of children in its variation with height index of breadwinner 
within five income groups. 
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1-5: HEIGHT INDEX OF BREADWINNER 


HEIGHT INDEX OF CHILD 
nN ow w 


| | | | 


ANNUAL INCOME IN THOUSANDS (0.KR.) 


Fig. 2. The average height index of children in its variation with breadwinners’ annual incomes 
within five groups of breadwinners’ heights. 


In Fig. 1 the steepness of each single curve expresses the strong correla- 
ion between children’s and breadwinners’ heights; the much slower rise 
from left to right in the joint level of the curves is due to the influence of the 
economical factor. Conversely, we find in Fig. 2 a moderate obliquity in 
ach single curve—caused by income levels—but a strong crescendo in the 
five curves viewed as one—the influence of breadwinners’ heights. 

Table 3 further illustrates the hereditary factor: 


TABLE 3 


Average height indices for the children when the latter are divided into groups ac- 
cording to nine combinations of parents’ heights. The parentheses give the numbers 
of children in each group. 


Mother Mother Mother 
small medium tall 
(< 155 em) (155-170 em) (> 170 em) 
Father 1.80 2.31 (4.00) 
small (20) (108) (1) 
(< 165 em) 
Father 2.26 2.78 
medium (86) (1359) (83) 
(165-180 em) 
Father 3.00 3.23 3.53 
tall (5) (203) (40) 
(> 180 em) 


In Table 3 the materials of mothers and fathers are each divided into three 
groups: small, medium, and tall; and the average height index of the children 
is computed for each of the nine possible matrimonial combinations. There 
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TABLE 4 


The relation between breadwinners’ height indices and approximate annual incomes 
in Danish Kroner. 


: Height index of breadwinner 
ncome 
Total 
(D. Kr.) 1 2 3 4 5 
< 6,000 17 52 49 24 21 163 
6,000-8,000 78 147 153 143 58 579 
8,000—10,000 39 104 170 103 59 475 
10,000—12,000 21 54 81 51 36 243 
> 12,000 yf 33 44 49 36 169 
Total 162 390 497 370 210 1629 
Average income 8.040 8.320 8.670 8.780 9.080 8.600 
548 


) 2244 x 8342 


1687 6.17 
)1—0.0161 


is a clear correlation between the height of the child and that of its father 
irrespective of mother’s height; at the same time we find an equally strong 
connection between child’s and mother’s heights independent of father’s 
height. The smallest average index is found in children of two small parents, 
whereas the tallest children are those that have a tall father as well as a 
tall mother. The table also shows that men and women tend to choose matri- 
monial partners whose heights harmonize with their own. 

Finally we shall see that there is a distinct correlation between income 
and height also where adults are concerned (Table 4). 

It is difficult to explain cause and effect in this relationship; some well- 
to-do men are certainly tall because they have grown up in wealthy families 
(cp. Table 2); on the other hand, we can hardly doubt that tallness—if it 
is a manifestation of physical superiority—favours the possibilities of a 
high income. We must remember that the majority of breadwinners in a 
normal population are employed in some sort of manual work. 

This article deals only with some of the factors that show a relationship 
with the stature of children in a mass-investigation, and it does of course 
not tell us what is decisive for each individual child; still we are justified in 
making the following conclusive remarks: 

It is characteristic that usually all the relevant factors act in the same 
direction: the tallness of men is apt to reproduce itself in tall children, so is 
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the tallness of women; these men and women are liable to find one another 
in marriage, thus augmenting the hereditary probability of producing tall 
children; furthermore, the tall breadwinners often earn so much that fa- 
vourable surroundings can add even more to the heights of the children. 
A similar line of thought applies to the other extreme, the families with 
short members and low incomes. Naturally, most fathers are of medium 
height; they marry medium women and beget medium children, and though 
their medium incomes cannot produce optimal growth in the children, it 
does not, on the other hand, work as a serious impediment. 

Deviations from this typical pattern tend to modify children’s heights, 
and here it seems that the impact of heredity is much more decisive than 
that of environment. 
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Summary 


The material comprises 1629 children from four Copenhagen City Council schools, 
selected so as to represent all social strata. Statistical evaluation reveals the following 
very clear correlations: 

(1) child’s height ~ breadwinner’s height—irrespective of income level; (2) child’s 
height ~ breadwinner’s income—irrespective of breadwinner’s height; (3) father’s 
height ~ mother’s height; (4) father’s height ~ child’s height—irrespective of mother’s 
height; (5) mother’s height ~ child’s height—irrespective of father’s height; (6) bread- 
winner’s height ~ breadwinner’s income. The correlation coefficient for (1) is decidedly 
greater than for (2). 

The following conclusions are drawn: the taliness of men is apt to reproduce itself 
in tall children; so is the tallness of women; such men and women tend to choose one 
another in marriage, thus augmenting the hereditary probability of producing tall 
children; furthermore, tall breadwinners are liable to earn so much that a favourable 
environment can add even more to the heights of the children. A similar line of thought 
applies to families with short members and low incomes. In the nature of things, the 
majority of men are of medium height; they marry medium women and beget medium 
children, and their medium incomes, though not optimal for the growth of the children, 
do, on the other hand, not act as a serious impediment. Deviations from these typical 
patterns tend to modify the children’s heights, and here it seems that the impact of 
heredity is much more forcible than that of the environment. 


Influence de Vhérédité et du milieu sur le développement des enfants en milieu scolaire. 


La taille du pére influe sur le développement statural de ses enfants, ainsi que celle 
de la mére. Comme en outre, les hommes de haute taille ont tendance 4 choisir comme 
compagnes des femmes de taille équivalente, ce fait augmente encore les chances d’une 
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descendance de taille également supérieure & la normale. Si l’on ajoute que des soutiens 
de famille d’une taille élevée ont généralement des revenus supérieurs & la normale, 
le milieu dans lequel ils vivent peut encore accroitre la taille des enfants. Des causes 
identiques s’appliquent aux familles d’une taille faible, et & revenus bas. Cependant, 
la majorité d’une population est de taille moyenne. Les hommes épousent des femmes 
de taille moyenne, donnent naissance 4 des enfants de taille moyenne, et leurs revenus 
moyens, s’ils ne constituent pas une circonstance favorable au développement morpho- 
logique de leur descendance, ne constituent pas non plus un obstacle. Des modifications 
& ce schéma standard, peuvent entrainer des différences dans la stature des enfants : 
Dans ces anomalies il semble que le facteur héréditaire soit nettement plus important 
que le facteur milieu. 


Der Einfluss der Hereditét und der Umgebung auf den Wuchs der Schulkinder. 


Die Grésse des Vaters wie die der Mutter bestimmt den Gréssenwuchs der Kinder. 
Hochgewachsene Manner und Frauen haben die Tendenz, sich gegenseitig zur Ehe 
zu wihlen, was die hereditaére Wahrscheinlichkeit zur Zeugung grosser Kinder noch 
verstarkt. Weiterhin sind hochgewachsene Ernihrer in der Lage, so viel zu verdienen, 
dass eine giinstige Umgebung noch mehr zur Grésse der Kinder beitragen kann. 
Eine entsprechende Ursachenverkniipfung macht sich bei Familien mit kleinwiich- 
sigen Mitgliedern und niedrigem Einkommen geltend. Natiirlicherweise ist die Mehrzahl 
der Manner von mittlerer Hohe; sie heiraten mittelgrosse Frauen, haben mittelgrosse 
Kinder und ihr mittelmiassiges Einkommen wirkt, obgleich es nicht optimal fiir das 
Wachstum der Kinder ist, andererseits nicht als ernste Behinderung. Abweichungen 
von diesen typischen Befunden kénnen die Grésse der Kinder beeinflussen und es 
scheint dann, als wire der Faktor der Hereditit deutlich zwingender als der der 
Umgebung. 


La influencia de la herencia y del medio sobre la estatura de los nifios en edad escolar. 


La talla del padre y de la madre influyen sobre el desarrollo estatural de los hijos. 
Como los hombres de gran talla tienden a elegir mujeres altas como compaiieras, 
este hecho aumenta las posibilidades de una descendencia de estatura superior a la 
normal. Si se acepta que un hombre alto tiene mejores posibilidades de obtener buenos 
trabajos, el medio que ellos proporcionan a sus hijos contribuye también a aumentar 
la talla de estos. Causas idénticas son aplicables a familias de talla pequefia y entradas 
bajas. Pero en la realidad cotidiana, hombres medianos se casan con mujeres medianas 
y dan productos también de talla media y aunque sus entradas medianas no producen 
un efecto favorable en el desarrollo morfolégico de su descendencia, no constituyen 
tampoco un obstaéculo. Desviaciones de este esquema standard tienden a modificar 
la estatura de los nifios; aqui aparece el factor hereditario como mas importante que 
el factor medio ambiente. 
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Professor YNGVE AKERREN, M.D.) 


Exanthema Subitum and Febrile Convulsions 


by KJELL L. MOLLER 


So far it is not known if any special diseases dispose to so-called febrile 
convulsions, the origin of which is subject to controversies. The intention 
of this paper is to point out to what extent exanthema subitum may be 
involved in this connection. 


The Frequency of Febrile Convulsions 


It is generally agreed that febrile convulsions are common in children. In well baby 
clinies 4.2% of the children had attacks of convulsions during the first five years 
of life, 41 % of these in connection with fever (Patric & Levy). According to Peterman 
(14), one-third of all convulsions in children appears in connection with or is caused by 
a fever, and 1.9 % of all children treated in hospital have febrile convulsions. Out of 
3781 children younger than seven years who were admitted to hospital in Copenhagen, 
40 % were febrile, and of these each ninth child had febrile convulsions (Friderichsen & 
Melchior). 


Age 

In Herlitz’ 776 cases of febrile convulsions, the median was 18 months, !/, was younger 
than 11 months and !/, older than 29 months. Friderichsen & Melchior also found a 
maximum at 18 months among their 465 cases; 82 % had not reached the age of three 
years, but there were seldom any cases of genuine febrile convulsions at ages under 
six months. In M. A. Lennox’ compilation of 311 cases of febrile convulsions all 
except 4% were younger than 4 years. 


Heredity 


Convulsions are only caused by infection and fever in children who have a potential 
convulsive state (Peterman, 14). Affected children have a hereditary convulsive tend- 
ency (Herlitz; Peterman, 15). Only 3 % of children with a fever have a hereditary his- 
tory of convulsions, while in cases with febrile convulsions there are convulsions in 
the family in 45 % (Lennox, 9). Epilepsy in the family occurs twice as often in children 
with febrile convulsions; this is genuine epilepsy, but with a tendency to disappear 
quickly owing to the stabilizing effect of age (Lennox, 10). 


The Importance of Fever 


Wegman managed to elicit convulsions in kittens by heating them in a thermo- 
electric chamber, if the kittens were neither younger than 4 nor older than 8 weeks. 
The result depended on the speed of the heating and the rate of the temperature. 
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ennox, Sibley & Zimmerman could point out cellular damages to the brain in kittens 
reated likewise. The higher the temperature, the greater is the risk of getting febrile 
onvulsions which seldom occur at a temperature below 38.5°C (Herlitz). Febrile 
onvulsions appear most often when the temperature is rising or when it has reached 
peak. It is very likely that the rapidly increasing temperature is the most dangerous 
vith respect to convulsions (Lennox, 10). Friderichsen & Melchior believe that a 
igh temperature is not necessary to cause convulsions. In their material, 11.1% of 
he cases had a temperature not exceeding 37.9°C on admission to hospital. According 
» Lennox (10), both fever and convulsions can be caused by an infectious, toxic 
amage of the cerebral cells. Infection and fever together cause convulsions. Merely 
ver, e.g. in cerebral damage, cerebral operations, malignant tumour, allergy, etc., 
dom causes febrile convulsions. 


‘urther Theories on the Genesis of Febrile Convulsions 


According to Herlitz, febrile convulsions are due to a sudden disturbance of the 
erebral circulation by an active anaemia accompanied by hyperaemia of the brain, 
he vessels of which are constitutionally sensitive. The electroencephalogram, in 74 % 
f eases of febrile convulsions, shows signs of an organic brain lesion (Peterman, 15). 
enggenhager believes that when infants have a fever, a respiratory alkalosis appears 
vhich in connection with hyperthermia causes febrile convulsions identical to heat- 
troke in adults. 


he Nature of the Infection 


In Herlitz’ material the cause of the fever was stated as pharyngitis in 79.6 %; acute 
pulmonary affection in 5.8 %; otitis, pyelitis, erysipelas etc. in 2.8%; and epidemic 
children’s diseases as, for instance, parotitis, morbilli, rubella and exanthema subitum, 
in 2.6%. Out of 1016 cases of scarlet fever who were younger than six years, 0.5% 
had febrile convulsions. In Friderichsen & Melchior’s material, tonsillitis and infection 
in the upper airways were present in 62.4 %; otitis in 11.4 %; bronchitis and pneumonia 
in 9.9% and pyuria in 0.6 %. Exanthema subitum is not mentioned. Livingstone re- 
ports 201 patients with febrile convulsions; the cause of fever was exanthema subitum 
in 8 cases. 

Lennox (10) has dealt with the cause of fever and febrile convulsions. If it were 
the actual infection and its circulating toxins which cause febrile convulsions, then 
certain infections would be the cause of these convulsions more often than others. 
It is possible that the respiratory tract diseases dominate in the febrile convulsion 
material because of their frequency. 


Febrile Convulsions in Exanthema Subitum (E.S.) 


The frequency of febrile convulsions in E.S. varies considerably according 
to different authors. 

Clemens, for instance, found no case of febrile convulsions among 80 
cases of E.S., and Rosenbuch (224 cases) considers convulsions as compara- 
tively rare in connection with this disease. 

Zahorsky (22) points out that the onset of E.S. in several cases was 
violent and combined with febrile convulsions. Barneberg & Greenspan 
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observed an E.S. epidemic in an orphanage, where one aut of 54 cases go 
febrile convulsions. Greenthal has seen 100 cases of E.S., six of them wit! 
convulsions. Windorfer had 117 cases, 35 of which had febrile convulsions an 
Glanzmann also observed several severe convulsions. Vahl quist believes tha 
attacks of convulsions are rather usual as an alarming onset, and 8 of hi 


reported 35 children treated in hospital for E.S. were admitted because 0° 
convulsions at the onset of the disease. He is not sure whether it is a matte” 


of “‘simple febrile convulsions” or not. 
According to Posson all physicians with any experience of E.S. must agre 


that this is a common cause of febrile convulsions during the second yea: 


of life. He believes it to be possible that, beside the febrile effect, the in 
fection has a selective influence on the brain. In three cases with norma’ 
findings at lumbar puncture, he observed a hemiplegic weakness after sever: 
attacks of convulsions, a complication which is perhaps more usual thai 
was previously believed. Windorfer’s train of thougth is similar. He believe: 
that convulsions with E.S. are not only ordinary febrile convulsions but « 
facultative symptom of the disease depending on meningo-encephalitic pro 
cesses. In four of his cases paresis occurred. Persisting cerebral changes, 
which later on may elicit new attacks of convulsions, are to be dreaded. 
Glanzmann, as well as Windorfer, points out that children with E.S. seem 


to show signs of cerebral affection. They toss to and fro, vomit, are tender 


to touch, and older children complain of a headache. He believes that a 
serous meningitis is present in many cases with a bulging fontanel and in- 
creased liquor pressure. He has seen one case of hemiparesis after convul- 
sions in E.S. Zahorsky (21) points out that the liquor pressure may be in- 
creased while the cell and albumin values are normal. 


Own Case Material 


During 1945-1954, 448 children were treated at the Children’s Hospital, 
Gothenburg, for febrile convulsions (in cases of a recurrence, only the first 
admission has been included). During this period a total of 29,999 children 
aged up to 16 years were admitted. The cases of febrile convulsion amount 
to 1.5% of the admitted children. 

The age median of the patients with febrile convulsions is 19.5 months, 
the youngest being one month and the oldest nine years and two months; 
9 or 2.0% were younger than six months and 13 or 2.9% were older than 
five years. 

The highest temperature measured during the day of admission was, 
on an average, 39.6°C. 

The cases of febrile convulsion were divided into different groups accord- 
ing to the following diagnoses: 
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Exanthema subitum (34 cases)......... 7.6% 
Bronchitis, bronchopneumonia........ 3.6% 


Children with epidemic diseases were admitted in exceptional cases only. 
[any cases of otitis are also treated in other hospitals. 

Two hundred and sixteen children were 18 months old or younger, of 
hese 12.0% had exanthema subitum. One hundred and five children were 
2 months old or younger and 16.2% of these had exanthema subitum. 

The diagnosis exanthema subitum has been made on the basis of an exan- 
hema of typical appearance, occurring after the fever had declined, and a 
ypical change in the blood picture. The white cell count after the decrease 
f temperature averaged 5447 (in 8 cases < 4000), and the percentage of 
‘ymphocytes 76.1 (in 13 cases > 80). 

During 1949 and 1952 an investigation was made regarding the number 
of children who were admitted to the hospital between the ages of six months 
and five years and with a maximum temperature of => 39°C. The dispersion 
of diagnoses and the febrile convulsions (in per cent) are shown in Table 1. 

The 34 cases of E.S. with febrile convulsions are rather evenly distributed 
over the ten years included in the investigation. No pronounced seasonal 
variation has been found. At the same time 91 cases of E.S. without convul- 
sions were admitted. 

The median age for the 34 cases was 12.5 months, the youngest age was 
three months, and the highest three years and eight months. The age 
median for the remaining 414 cases of febrile convulsions was 20.8 months. 

A lumbar puncture was performed in 29 cases on the children with E.S. 
and convulsions. Six cases were considered to have an increased liquor 
pressure. The white cell count per cmm liquor was 5 in two cases and 9 in 
one case. 

Later on, at least two of the children had repeated attacks of convulsions 
in connection with fever. One child, the one with 9 white cells in the liquor, 
later developed a very troublesome grand mal epilepsy with attacks even 
without fever. In this case there is no convulsive heredity, no signs of cerebral 
lesions and the electroencephalogram is considered normal. 


Discussion and Conclusions 


From the present investigation it is seen that exanthema subitum ac- 
counted for almost 8% of the cases treated for febrile convulsions at the 
Children’s Hospital, Gothenburg, during a ten-year period. If the children 
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TABLE 1 


The dispersion, according to diagnoses, of the children between six months and fiv: 
years admitted during 1949 and 1952 with a temperature = 39°C. The number o 
febrile convulsions in the different groups of diseases. 


Cases with febrile 
convulsions 
Diagnoses Per cent 
cases 
Number Per cent 
Pneumonia, bronchitis ... . 171 34.8 2 1.2 
Pharyngitis, angina. .... . 168 34.0 54 32.1 
Exanthema subitum......- 18 3.6 27.8 
Other cause of fever .... . 32 6.5 
Total 493 64 13.0 | 


admitted with febrile convulsions were 12 months or younger, this percent- 
age amounted to fully 16. Furthermore, among the cases of febrile convul- 
sions in which pharyngitis etc. were believed to be the cause of fever, there 
are probably some cases of undiagnosed exanthema subitum. 

In several previously published statistics of febrile convulsions, exanthema 
subitum is of little or no importance. It seems to be quite out of the question 
that Gothenburg should have a larger frequency of exanthema subitum. 
My experience from other Swedish children’s hospitals is that exanthema 
subitum with febrile convulsions is not an unusual diagnosis. Exanthema 
subitum is a comparatively ‘new’ disease, which started being diagnosed 
to a large extent only after Zahorsky published his papers in the 1910's. 
If there is no suspicion of this disease, the diagnosis will be atypical morbilli 
or rubella or else pharyngitis, influenza etc., and the eruption is neglected 
or interpreted as a ‘“‘febrile eruption’’, or as one caused by drugs etc. 

Some authors have observed that exanthema subitum often causes febrile 
convulsions, while others have not noticed this connection. The explanation 
may be that exanthema subitum during the first years of life is a very 
frequent cause of fever, which, like other diseases, sometimes elicits febrile 
convulsions. The hospital physicians take care of the most severely affected 
children and thus obtain a large percentage of exanthema subitum with 
convulsions in their material. 

Some facts, however, suggest that exanthema subitum does not cause 
convulsions merely through fever, but that a specific cerebral disturbance 
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rccurs at the same time. Several other usual diseases with a high tempera- 
ure, e.g. bronchopneumonia or pyelitis, comparatively seldom cause febrile 
onvulsions. A few authors have pointed out that children with exanthema 
ubitum seem to show cerebral affection; in some cases of convulsions, 
here were pathologic liquor findings, and paresis may appear in connection 


vith the convulsions. 

I agree that convulsions in exanthema subitum is a facultative symptom 
f the disease. It is possible that exanthema subitum may cause a persisting 
‘erebral lesion which results in new convulsions later on. The experience of 


ny cases may point to this fact. 


Summary 


Out of 448 cases of febrile convulsions admitted to the Children’s Hospital, Gothen- 
nurg, during 1945-1954, at least 7.6 % (34 cases) occurred in connection with exanthema 
subitum. 

Among the children with febrile convulsions who were 12 months old or younger, 
*xanthema subitum was the cause of fever in 16.2 %. 

The 34 cases of exanthema subitum had a median age of 12.5 months, the remaining 
114 children with convulsions had a median of 20.8 months. 

Exanthema subitum is supposed to cause convulsions not only because of fever, 
but because of a specific cerebral effect. 

Persisting cerebral lesions may occur, resulting in new attacks of convulsion later on. 


Exanthéme subit et convulsions fébriles. 

Sur 448 cas de convulsions fébriles admis 4 l’hopital de Gothembourg au cours des 
années 1945 a 1954, 7,6 % d’entr’eux au moins présentaient une association avec un 
exanthéme subit. Cet exanthéme était la cause de Vhyperpyrexie dans 16,2 % des cas, 
chez les enfants d’un age égal ou supérieur & 12 mois. L’Age moyen des enfants présen- 
tant de l’exanthéme subit était de 12,5 mois, et celui des autres de 20,8 mois. L’exan- 
théme subit semble étre la cause des convulsions; non, par la fiévre qui s’y associe, 
mais en raison d’une atteinte cérébrale spécifique. Des lésions cérébrales peuvent 
d’ailleurs persister, provoquant de nouveaux accés convulsifs, ultérieurement. 


Exanthema subitum und Fieberkrampfe. 

Unter 448 Fallen von febrilen Krampfen, die in der Kinderklinik in Géteborg in 
den Jahren 1945-54 aufgenommen wurden, traten 7,6 % in Verbindung mit Exanthema 
subitum auf. Unter den Kindern, die 12 Monate oder jiinger waren, war in 16,2 % 
Exanthema subitum die Ursache des Fiebers. Das Durchschnittsalter der Kinder mit 
Exanthema subitum war 12,5 Monate, das der anderen 20,8 Monate. Es wird angenom- 
men, dass das Exanthema subitum nicht allein auf Grund des Fiebers die Krampfe 
verursacht, sondern durch eine spezifische cerebrale Affektion. Bleibende cerebrale 
Schiiden kénnen vorkommen, die spiter neue Krampfattacken hervorrufen. 


Exantema sibito y convulsiones febriles. 
Durante el periodo 1945-54 fueron admitidos, en el Hospital de ninos de Gotem- 
burgo, 448 casos de convulsiones febriles; 7,6 % de estas ocurrieron en relacién con 
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exantema subito. Exantema siibito fué la causa de fiebre en el 16,2 % de los lactantes 
hasta 12 meses de edad. La edad media de nifos con exantema stibito fué 12,5 meses 
siendo 20,8 meses para el resto. Esta afeccién se acompanaria de convulsiones no sol 
a causa de la fiebre sino por una afeccién cerebral especifica. Lesiones cerebrale: 
persistentes pueden ocurrir, siendo su resultado futuros ataques convulsivos. 
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‘rom the Pediatric Clinic of Karolinska Institutet at Karolinska Sjukhuset, Stock- 
holm (Head: Professor ARvID WALLGREN) 


Determination of the Functional Residual Capacity 
in Newborn Infants 


Preliminary Report 


by GUNILLA BERGLUND and PETTER KARLBERG 


This report describes a method of determining the functional residual 
apacity in newborn infants and some preliminary results are given. During 
espiratory studies on newborn infants (Karlberg et al., Cook et al.) it was 
ound of interest to be able to determine also the functional residual capac- 
ty. Different methods for use on adults and older children are available in 
he literature, but we have not been able to find any method applied to 


1iewborns. 


Method 


The closed-circuit method with helium as test gas has been used (Meneely & Kalt- 
reider 1941, Willmon & Benke, Gilson & Hugh-Jones), and the volume was kept 
constant by a continuous addition of oxygen (Herrold & McMicheal, Engstr6ém et al.). 

The closed system consists of the following components, connected in series in the 
direction of the gas circulation (see Fig. 1): a circulation pump (membrane type, 
capacity about 4 litres per minute), a carbon dioxide filter (soda lime), a humidifier, 
a katharometer for determining the helium concentration (with indicator by the 
Cambridge Instrument Co., reading up to a fraction of 0.20 in 0.002 divisions), a 
Benedict-Rooth spirometer (max. capacity 700 ml) recorded on a kymograph with an 
accuracy of 1 mm =4 ml, a water seal for administration of helium, oxygen and 
air, and a double valve for closing the system and for connection with the baby. The 
whole system has a minimum volume of approximately 130 ml (determined as described 
in another publication by Engstrém et al.). 

As practically all healthy quiet newborns like to breathe through their nose, a face 
mask has been constructed which collects the ventilation through the nose only. The 
mask, stretched around the baby’s greased face and fixed at the neck with a hemostat, 
consists of a thin rubber sheet with two holes, one for the mouth and one for the nose. 
The mouth hole is open; over the nose hole a rubber tube (diameter 10 mm) with a 
corresponding sidehole is glued. Either the circulation pump in the system or a twin 
pump, when the baby is breathing fresh air in the beginning of the determination, 
keeps the gas in the rubber tube flowing constantly. In this way the dead space in the 
mask is negligible. The babies stand the maskbreathing very well. As the mask has a 
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mouth hole, it is quite safe if the baby, for some reason, should like to ery. On the other 
hand, even a very small leak through the mouth will be immediately detected from 
the kymograph tracing and the katharometer readings. 


Procedure 


The closed system is first filled with a gas-mixture of 21 vol % O4, 19-20 vol % He 
and the balance of N,. After thorough mixing, the He fraction and the spriometer 
volume are accurately recorded. During this time the baby is breathing fresh air 
through the mask. The baby’s respiratory tract and the mask—-tube volume (a known 
constant volume) are connected by means of the double valve to the closed system and 
increase the volume of the closed system. Because of this the helium concentration will 
decrease towards an equilibrium level. During this time the baby’s oxygen consump- 
tion is compensated for by continuous addition of oxygen so that the closed system 
has a constant volume. The helium concentration is read every minute and, when 
constant readings during even breathing and the maintenance of a constant volume 
have been obtained for 3—4 minutes, there is sufficient information. 

Fig. 2 shows a typical record and the calculation of the functional residual capacity, 
which is corrected to BTPS. 

The method is continuously checked by determining the volume of glass bottles 
with a known volume in the babies’ range and by double determinations on the babies. 
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Fue, 182 Fey 1290 1270 1270 12.70 12.70 
Baseline, | | | | 


— 


21.3 mm= 


Oa ly mm = 7al 
hie Calculation: Example: 
(Ass) Fre, = (Ass Frog X = (138+ 85)-0.055 
X= - Frey) Verce 50 mt. 
He, 
Verc= c A = constant volume of closed system. 


S = volume of the spirometer. 
X= Vac of the child + volume of mask tubes(M)* correction of closed 
system volume in the end of the determination (C). 
= fraction of He in the beginning. 
= fraction of He in the end at equilibrium 


Fig. 2. A typical record with calculations. 


Preliminary Results 


Twelve healthy newborns of ages }—7 days have been examined (Fig. 3). 

The obtained values are graphically related to the birthweights showing 
a good positive correlation. A newborn baby with a birth weight of 3.5 kg 
has about 95 ml in functional residual capacity. In regard to the BMB 
line, a newborn has a 2} times lower value in comparison with an adult, 
which corresponds very well to other lung functions in the newborns (Cook 
et al.). 

Three newborns with marked lung atelectasis judged by clinical examina- 
tion and chest X-ray films are found to have definitely smaller VFRC than 
the healthy babies. The investigation is in progress. 


miso Funct Residual Canacity 
during newborn period 
@ Normal 
+ Pathological 
2 lathologica: 
e 
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| ° 
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Fig. 3. A diagram showing the relationship be- r 
tween functional residual capacity and birth- FS 


weight in newborn infants, age 4-7 days. 1 2 3 
Birth weight in ky. 
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Summary 


A method for determining the functional residual capacity in newborn infants is 
described. Preliminary results show that the newborns have relatively about 2} time: 
lower values than adults. 


Mesure de la capacité résiduelle fonctionnelle chez le nouveau-né. Résultats préliminaires 


Description d’une méthode de mesure de la capacité résiduelle fonctionnelle. Les 
premiers résultats indiquent que les chiffres obtenus chez les nouveaux-nés sont 
environ 24 fois plus faibles que ceux de l’adulte. 


Bestimmung der funktionellen Residualluft bei Neugeborenen. Vorléufiger Bericht. 


Es wird eine Methode zur Bestimmung der funktionellen Residualluft bei Neuge- 
borenen beschrieben. Vorliufige Resultate zeigen, dass Neugeborene etwa 2 }mal 
relativ niedrigere Werte haben als Erwachsene. 


Determinacioén de la capacidad functional residual en el recién nacido. Comunicacion 
preliminar. 


Se describe un método para determinar la capacidad funcional residual en el recién 
nacido. Los estudios preliminares mostraron que el recién nacido tiene relativamente 
una capacidad residual funcional alrededor de 24 veces menor a la del adulto. 
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Renal Thrombosis in the Newborn 


Report of a “Primary” Case Successfully Treated by Surgery 


by E. TVETERAS and P. RUDSTROM 


Since Rayer 1837 gave the first description of renal vein thrombosis with 
nfaretion in childhood, this disease entity has been reported in many publi- 
‘ations. The total number of published cases probably amounts to 300. 
The diagnosis has been established most frequently in necropsies. The inci- 
lence varies in big materials from 0.027-2°% (Ahvenainen & Hallman found 
t cases of renal vein thrombosis in 1958 necropsies, a frequency of 0.26%, 
Campbell 45 cases among 6200, 0.7%). Most of the reported cases of renal 
vein thrombosis have occurred in children suffering from serious infections. 
The number of “primary” cases (Sandblom) is very small. The mortality 
in renal vein thrombosis has earlier been estimated at more than 95%. 
During the last years some cases with a good outcome have been reported. 
Before describing our own case of primary renal vein thrombosis which 
survived, a brief review of the disease will be presented. 


Aetiology and Pathogenesis.—Infection and dehydration are thought to be of great 
importance for the development of renal thrombosis. Thus Barenberg et al. found at 
necropsy 5 cases among 25 infants who had died ot epidemic diarrhoea, and renal 
vein thrombosis was demonstrated in the very cases that had shown the most pro- 
nounced dehydration. Renal vein thrombosis is much more common in the first 
months of life. The reason for this may lie in factors causing a general tendency to throm- 
bosis. These factors are assumed to be: (1) Low arterial, capillary, and venous pressure, 
with a slow rate of blood-flow (Woodbury et al.). (2) The hydrolability of infancy, 
with a tendency to dehydration. (3) The comparative immobility of newborn infants, 
causing increased amounts of thromboplastin with resultant increase in coagulability 
of the blood (Waugh e¢ al.) A predisposing factor for renal vein thrombosis is the ana- 
tomical nature of the renal circulation with its long capillary network causing a slowing 
of the blood stream. Abeshouse found that the left kidney was more commonly affected. 
than the right, the incidence ratio being 5:3. He explains the difference by the fact 
that the left renal vein is longer than the right, and that it may be exposed to pressure 
from the aorta. Other factors suggested to favour the development of thrombosis of 
the renal vein include birth trauma (Sandblom). 
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Pathology.—The infarcted kidney is usually enlarged. Zuelzer has carried out detailed 
microscopical examination of 12 post-mortem specimens, and found fibrous and 
ischaemic infarcts in regions where the small veins were occluded by old organized 
thrombi, whereas the areas showing fresh haemorrhage corresponded to the distribu- 
tion of newly formed thrombi. He claims that in infancy the thrombosis either is 
primary in the small radicles and may extend secondarily into the main branches of 
the renal veins, or occurs simultaneously in branches of small and large calibre. N« 
evidence was found to indicate that retrograde extensions of thrombosis from the 
main stem of the renal vein played a part in the development of the process. Zuelze1 
is of the opinion that there is a common factor which produces either haemorrhagic 
infarction or renal vein thrombosis or both. This factor he claims to be stasis, the charac- 
ter of which, according to him, determines the degree of involvement. Gradual stasis 
might thus give rise to haemorrhagic infarction without thrombosis, due to anoxia 
to the capillary walls, with diapedesis of cells, followed by frank interstitial haemor- 
rhage. In one of the cases reported by Mc Clelland & Hughes renal vein thrombosis with 
infarction was found on one side at necropsy, whereas the other kidney showed only 
the signs of lower nephron nephrosis. 


Diagnosis.—Only in a few cases has the diagnosis been made preoperatively or during 
life. The differential diagnosis includes primarily malignant tumours of the kidney, 
haemorrhage, hydronephrosis, solitary renal cysts, and inflammatory changes in the 
kidneys or perirenal tissues. One of the reasons why the diagnosis is so rarely made on 
clinical examination is that the condition is not borne in mind, since it is not well 
known. Another thing which makes the diagnosis difficult is that the physical signs 
are often indefinite and masked behind the primary disease (Barenberg e¢ al.). The 
urine might show only slight pathological changes. Often, however, albuminuria, 
haematuria, pyuria, marked oliguria, or anuria are found in connection with the 
palpation of a firm, smooth tumour at the site of one or both kidneys. In primary 
cases, renal infarction may occur a few days after birth, with shock, haematuria, and 
pronounced renal changes (Sandblom). To establish whether the lesion is unilateral or 
bilateral, Campbell & Matthews stress the value of both excretory and retrograde 
urography. 


Prognosis and Treatment.—Renal infarction in infancy is a very serious condition. 
Campbell & Matthews state that over 95 % of infants will die unless promptly treated 
by surgery. They claim further that (1) when the lesion is unilateral, (2) the child is 
not hopelessly septic, and (3) when prompt nephrectomy is carried out, about 75 % 
may be expected to survive. This figure, given in 1942, would now probably be even 
higher. 

In about half the cases the lesion is bilateral. In this event surgery is impossible and 
the outlook is always serious. Fallon, however, has reported a case of this type in 
which the patient survived. Abeshouse points out that extension of the thrombus to 
the inferior vena cava or to the opposite renal vein may develop following surgery. 
Nephrectomy is the accepted mode of treatment in unilateral renal vein thrombosis 
and infarction. Perusal of the literature reveals that only 10 cases have previously 
been reported in which oferation was performed with success. (Campbell et al., 2 cases, 
Sandblom, Parry, Milburn, Warren et al., 2 cases, Mills et al., Clark et al. and Smith 
et al.) 
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Case Report 


Case history. (Pediatrie Clinic, case no. 406/55). Girl, born 18/4 1955, birth-weight 
750 g, length 49 cm. Mother aged 26 years, 19-year history of diabetes mellitus. 
aesarean section was performed 4 weeks before term owing tho mother’s diabetes. 
o signs of asphyxia. Transferred same day to Pediatric Clinic for routine observation. 
in examination she was found to be a well-developed child, with the typical appear- 
nee of infants of diabetic mothers (much subcutaneous fat, puffiness of the face). 
‘lood picture normal. Hb 135 %, erythrocytes 6.5 million, leukocytes 15,200. Urine nor- 
ial. Prothrombin index 52. Blood sugar 48 mg %. Thrombocytes 113,000. Three 
ays after birth obvious jaundice developed, with serum bilirubin 11.2 mg %. The 
aundice increased markedly during the next few days, the serum bilirubin on 23/4 
ing 27 mg %. The bilirubin value subsequently fell gradually. On 26/4 the child, 
vhose general condition had previously been good, suddenly became drowsy and vom- 
ed, and the temperature rose moderately. The urine was now found to contain pro- 
ein (Esbach 4%). Sediment: erythrocytes + + +, leukocytes +. N.P.N. normal. 
\bdominal palpation revealed a smooth tumour the size of an orange at the site of 
he left kidney. Roentgen examination of the abdomen showed a tumour with well- 
lefined edges. Intravenous urography showed a non-functioning left kidney, and a 
iormally-functioning right kidney. The presence of a tumour was thought not to be 
mpossible, but bearing in mind the rapidly developing mass and the patient’s compara- 
ively unaffected general condition, the preoperative diagnosis of renal haemorrhage? 
perirenal haematoma? tumour? was made. During the subsequent period of observa- 
tion the child’s condition improved, becoming good 4 days after onset of clinical signs. 
‘The bilirubin level fell to 12.8 mg % on 27/4 and 3.8 mg % on 4/5 1955. 


Left-sided nephrectomy (P. Rudstrém) 3 weeks after birth, on May 9th. Kidney firm, 
smooth, the size of an orange. Dark blood clots visible through the tense capsule. 
Pedicle shrunken and short, tied with double ligature. Section of the specimen showed 
an enlarged kidney with marked foetal lobulation. The renal parenchyma at the lower 
pole was necrotic and directly continous with a dark haematome somewhat larger 
than a hen’s egg. There was evidence of infarction even at the upper pole. The middle 
part of the kidney appeared unaffected, and the renal pelvis and ureter were normal. 
There was strikingly little postoperative disturbance. Antibiotics were administered 
throughout, but no anticoagulants were given. 


Microscopical examination on extirpated kidney. (S. Falkmer). The small and medium 
branches of the renal vein are thrombosed. Some of the thrombi are recent, others are 
undergoing organization. The branches of the renal artery are normal. Similarly, the 
patches of haemorrhagic necrosis are of varying age, but no organization of the in- 
farcted areas is present. Other structures in the renal tissue and ureter are normal. 

The patient was discharged 2/6 1955, and has since been seen 3 times, the most 
recent follow-up being on 27/1 1956. She has developed normally, and no signs of 
disease have been found. Urine and N.P.N. normal. 


Discussion 


The case reported presents the typical picture of primary renal infarction, 
as described by Sandblom, Campbell and others. The infant had previously 
been quite healthy, and the acute signs which appeared immediately before 
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Fig. 1. Part of renal hilum with pelvic mucous membrane (above, left) and recent haemor- 

rhagic infarct in the renal parenchyma (right). The v-shaped area (x ) between the pelvic 

mucous membrane and the renal parenchyma consists of a longitudinal section of a medium- 
sized vein containing a recent thrombus. v. Gieson, * 15. 


Fig. 2. Section of hilum of kidney showing a fairly small artery (above, middle, =) without 
changes, a vein of similar size, immediately below, containing an old, recanalized thrombus, 
and (below, right, ©) part of the same vein as in Fig. 1 containing a recent thrombus. The 
pelvic mucous membrane (above right) and the renal parenchyma are normal. Small haemor- 
rhages and round cells are present in the adipose tissue of the hilum. v. Gieson, x 26. 
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ne renal tumour became palpable are clearly explained by the haemorrhage 


‘ito the kidney. We have been unable to find any support in the literature 


x a possible connection between the thrombosis in the child and the 
iother’s diabetes. The infant lost rather more weight than is usual, but 
howed no clinical signs of dehydration. The occurrence of birth trauma was 
nlikely since the mother was delivered by Caesarean section. The aetiology 
1 this case is thus unknown. Of great interest is the rapid improvement 
‘hich set in two days after the appearance of the initial signs. It is probable 
hat if the child had not been under observation in hospital, the parents 
vould never have sought medical advice, and the diagnosis would not have 
een made. The haematoma might perhaps nevertheless have been resorbed 
nd a shrunken, fibrotic non-functioning kidney would have been the sequel 
f the infarction. Campbell has suggested that this may give rise to a Gold- 
att mechanism with hypertension as result. One wonders whether some of 
he small hypoplastic kidneys often found at autopsies could occasionally 
ve the result of renal thrombosis or infarction. Ekstrém is of the opinion, 
iowever, that such a mechanism is rarely at work. 


Summary 


A brief review of the literature on renal thrombosis in the newborn, from which 
t is found that only 10 cases successfully treated by surgery have previously been 
published, is followed by a case report. The cause of the thrombosis could not be de- 
monstrated. The clinical signs were not very marked, so that the case might well 
have escaped recognition. 


Thrombose rénale chez le nouveau-né. 


Nouveau-né de sexe féminin, accouché par césarienne. Mére diabétique. Néphrec- 
tomie réalisée trois semaines aprés la naissance. La cause de la thrombose n’a pu 
étre mise en évidence. Les signes cliniques étaient tout-a-fait mineurs, ce qui explique 
que la cause ait pu passer inapercue. Sortie en état de guérison. 10 cas seulement 
traités avec succés par néphrectomie, ont été rapportés auparavant. 


Nierenthrombose des Neugeborenen. 


Bericht eines Falles eines weiblichen Neugeborenen, das durch Kaiserschnitt ent- 
bunden wurde und dessen Mutter Diabetes hatte. Drei Wochen nach der Geburt 
wurde eine Nephrektomie durchgefiihrt. Die Ursache der Thrombose konnte nicht 
nachgewiesen werden. Die Ursache kann der Beobachtung entgangen sein, da die 
klinischen Zeichen nicht sehr ausgepragt waren. Das Kind wurde gesund entlassen. 
as sind bisher nur 10 Fille beschrieben worden, die erfolgreich chirurgisch behandelt 


wurden. 


Trombosis renal en el recién nacido. 


Se comunica el caso de un recién nacido de sexo femenino nacido per cesarea. 
Madre diabética. Nefrectomia efectuada 3 semanas después del nacimiento. La causa 
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de la trombosis no pudo ser demostrada pero como los signos clinicos no fueror 
muy marcados, ella puede haber pasado inadvertida. Dado de alta en buen estado 
La literatura consigna solo 10 casos tratados quirurgicamente con éxito. 
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The Nature of Crystalline Material in Tissues of 


Lignac-Fanconi’s Disease 


by H. S. BAAR and STELLA BAAR 


The identification of crystalline material which is found in a variety of 
issues in Lignac-Fanconi’s disease has apart from diagnostic value a great 
heoretical importance for the interpretation of the nature of the disease. 
(wo opposed theories concerning the pathogenesis of this disorder have 
een presented: one assumes a renal origin, the other a prerenal metabolic 
me. Baar and Baar & Bickel discussed all findings which support the idea 
ff a disorder of the intracellular metabolism of the reticulo-endothelial 
system which involves equally all members of this system except the littoral 
cells. This disorder may be due to a defect in one stage of the metabolism 
of sulfur-containing amino acids, e.g. the oxidation of cystine, or it may be 
a more generalised disorder of the formation of proteins or peptide chains 
which would involve a series of amino acids. Baar and Bickel favoured the 
latter hypothesis without being able to give conclusive evidence. 

The crucial finding in Lignac-Fanconi’s disease is the presence of crystals 
in the tissues. The hypothesis of a generalised disorder would be supported 
by the demonstration of crystalline material other than cystine. A series 
of histochemical, optical crystallographic and X-ray crystallographic 
methods has been applied but no evidence was found of any amino acid 
other than cystine crystallising in the tissues, whether the crystals seen in 
the sections were hexagonal plates, prisms or needles. 

Recently Freudenberg, who previously (1949) supported the hypothesis 
of a disturbance of cystine metabolism, published a paper in favour of a 
general disorder of amino acid metabolism (1954). In support of this theory 
he claimed to have demonstrated tyrosine crystals in the bone marrow and 
in other tissues of Lignac-Fanconi’s disease by an original method. For this 
purpose he coated bone marrow films or tissue sections with bovine albumin, 
allowed to dry, fixed with methanol and applied afterwards a solution of 
tyrosinase to the surface of the film. The appearance of black precipitates 
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he considered as proof of the presence of tyrosine. However, as source ot 
tyrosinase he used a crude juice of mushrooms and did not attempt t 
identify the amorphous black precipitate as melanin. When fresh mushroom 
juice is allowed to stand for a few hours without any addition it become: 
dark blackish-brown and a precipitate is formed similar to that describec 
by Freudenberg. This may be due to the presence of both tyrosinase anc 
tyrosine in the juice or may represent a “‘browning reaction’. 

We decided therefore to reexamine the problem by repeating Freuden- 
berg’s experiments with pure tyrosinase, by applying thermoanalytica 
methods, by supplementing the previously reported optical crystallographic 
investigations by the determination of refractive indices, and finally by 
establishing the ultraviolet absorption spectra. 


(1) Tyrosinase 

Using fresh crude juice of mushrooms a spontaneous darkening of the fluid was 
always seen and an abundant precipitate of black granular material when the juice 
was applied to fixed bovine albumin films, whether tyrosine, cystine or sections oi 
organs of Lignac-Fanconi’s disease were enclosed in the film. When the mushroom 
juice was diluted, using a few drops in 5 ml urine, a definite difference was seen be 
tween urines to which tyrosine was added and control urines. No such difference was 
seen in films and sections from Lignac-Fanconi’s disease and normal controls to which 
mushroom juice was applied by the method described by Freudenberg. Only a very 
occasional granule was bleached by subsequent application of hydrogen peroxide to 
films with black granular material. Different results were obtained when pure tyro- 
sinase was used instead of mushroom juice. Pure tyrosinase was obtained by a kind 
gift from Dr. A. L. Lane, bacteriologist of the Difco Laboratories in Detroit. This 
enzyme preparation is produced from potato juice by the method described by Licht- 
man and Sobotka. Only very scanty black granules were seen and no difference was 
found between films which enclosed tyrosine crystals and those which enclosed cystine 
crystals or sections from Lignac-Fanconi’s disease or normal controls. None of the 
granules was bleached by hydrogen peroxide and no red precursors of melanin were 
seen. According to Raper the formation of melanin from tyrosine proceeds in two 
phases. The first is entirely enzymatic and results in the formation of a rose-coloured 
substance and this is followed by a non enzymatic formation of melanin. More black 
granules were obtained with tyrosine only when by acidification the tyrosine crystals 
were dissolved. With a pure enzyme preparation therefore no melanin formation was 
demonstrable neither in sections from various organs (lymphnodes, spleen, bone mar- 
row) nor in bone marrow films of four cases of Lignac-Fanconi’s disease. The black 
granules, particularly abundant with crude mushroom juice are not melanin; they 
may be due to a browning reaction or they may be metal sulfides. 


(2) Thermoanalysis 


We determined the melting points and the eutectic temperatures of mixtures con- 
taining as one component either cystine or tyrosine. All investigations were carried 
out with the original Kofler-stage! and most were repeated with a stage manufactured 


1 Manufactured by Reichert in Vienna. 
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by Gallenkamp’s. The latter has the advantage of a small melting chamber which 
results in a smaller variation in duplicate and triplicate estimations, and in sublimation 
taking place only on the undersurface of the upper coverslip and not as in Kofler’s 
stage on the “bridge”’ and on the covering glass plate. 

The amino acids used in these estimations were all twice recrystallised and their 
purity checked by chromatography. The determination of melting points (M.P.) of 
amino acids has many pitfalls. All amino acids have a high M.P. owing to their struc- 
ture. To quote Haurowitz: ““That the solid amino acids also exist as dipolar ions rather 
than as neutral molecules is shown by their high densities and their high melting points. 
Both properties indicate strong electrostatic attraction between the oppositely 
charged ionic groups of adjacent molecules making it more difficult for them to separate 
than would be the case with adjacent neutral molecules.” ““The true melting points, 
if they could be determined, would probably be higher than the values reported” 
(Cohn and Edsall). The same structural property is probably responsible for many 
amino acids having instead of a sharp M.P. a melting interval which may be as much 
as 10°. In addition many show decomposition before melting. This explains the con- 
siderable divergence of statements in the literature. Apart from the mentioned factors, 
if the classical method of M.P. estimation is used and not the microscopical, a conglo- 
meration of crystals due to their decomposition may easily be confused with real 


melting. 


Cystine. The M.P. is according to Block and Bolling 256—258° and accord- 
ing to Hodgman et al. 258-261°. No M.P. is given in the tables of Kofler 
which are all obtained by the microscopical method. The following was 
found in own investigations: With the original Kofler-stage the highest 
temperature which can be obtained is a little over 350°. At this temperature 
all cystine crystals are decomposed being dark blackish-brown. No melting 
is seen and many crystals retain their shape of hexagonal plates in spite of 
the altered colour. We attempted to calculate the M.P. of cystine by estima- 
tion of eutectic mixtures with various substances, constructing melting 
diagrams and extrapolating the curve to 100 per cent cystine on the abscissa. 
The eutectic temperature (E.T.) can be estimated with fair accuracy although 


TABLE | 

Mixture of cystine with E.T. 
L-Cysteine hydrochloride ......... 165° 
Phenolphthalein ...... see. 210° 
Disodium salt of ethylendiaminetetracetate . 230° 
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Kofler’s “contact method”’ cannot be applied owing to the high M.P. ot! 
cystine and the decomposition below the M.P. The principle is that th« 
E.T. is the lowest M.P. and that in any mixture examined under the micro 
scope there will be an area where the proportion of the two components i: 
that of an eutectic mixture. The lowest M.P. observed in any mixture and 
identical for mixtures of different proportions will be therefore the E.T 


(see Kofler). In this way the E.T. can be determined when the amount of 


one of the components is unknown, as it is the case with tissue sections. The 
K.T.’s which we obtained for cystine mixtures are seen in Table 1. 

However, when melting diagrams were constructed with some of the 
above-mentioned substances it was seen that the relevant arm of the dia- 
gram has an irregular arching which makes an accurate extrapolation 
impossible. The only permissible conclusion from all these experiments is 
that the M.P. of cystine is in the vicinity of 400°. 

L-Tyrosine has according to Block and Bolling a M.P. of 314~-318°, 
according to Hodgman et al. 295°. Kofler, however, using his microscopical 
method states as follows: Browning from 250° upwards. Slow melting with 
gas formation and browning between 260 and 270°. E.T. with salophen 184°, 
with diacyanamide 196°, with phenolphthaleine 245°. Our own findings 
were very close to those reported by Kofler, except for the E.T. with 
phenolphthalein: M.P. 260-270°. E.T. with sedormid 179°, with salophen 
180°, with saccharin 200° and with phenolphthalein 215°. 

For examination of crystals in tissues paraffin sections were prepared 
from aleohol-fixed material, mounted on half of a slide of the standard size, 
deparaffinised without being taken down to water, dried and pulverised 
first with the help of a Hagedorn needle and then by rotating the coverslip 
on the slide. In the powder crystals were easily recognisable. Their M.P. 
was estimated and mixtures prepared with most of the above-mentioned 
crystalline substances of known M.P.’s. When no addition was made to the 
crystalline material present in the sections all crystals remained unmelted 
at the temperature just above 350°, in other words they behaved as did 
crystals of pure cystine. The E.P.’s with several substances were identical 
with or close to those of the corresponding cystine mixtures, e.g. with 
salicylic acid 120°, with sedormid 180°, with phenolphthalein 210°. How- 
ever, the E.T.’s of cystine and of tyrosine with the examined substances are 
either identical or in view of the difficulties in the determination too close 
together to yield reliable results in examination of crystals in tissue sections. 
A clear-cut result was on the other hand obtained when L-tyrosine was 
added to pulverised tissue sections. L-Tyrosine mixed with L-cystine pro- 
duces a considerable depression of the M.P. with an E.T. of 250°. The same 
depression of the M.P. was obtained when even a small amount of L-tyrosine 
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Fig. 1. Ultraviolet spectra of: — ? 
x—x—x—x— L-Cystine. 


vas added to pulverised sections of lymph nodes, spleen or bone marrow of 


Jignac- Fanconi’s disease. 


(3) Refractive Indices 


L-Cystine crystallises as monoaxial crystals of the hexagonal system with a negative 
sptical sign of anisotropy. The refractive indices are according to Keenan: n,, = 1.700, 
1. = 1.640. Important for the diagnosis is the highest refractive index. It has to be 
born in mind that ideal hexagonal plates, i.e. such with parallel faces of basal sections 
are isotropic because the light passing the main crystalline axis is not divided into 
in ordinary and an extraordinary ray. The determination of n, shown by such 
crystals has therefore to be made in non polarised light as it is done with isotropic 
crystals. When immersed in a mixture of «-monochloronaphthalene and methylene 
iodide with ny = 1.700 all hexagonal plates and prisms disappeared as well in pure 
cystine as in erystals of tissues from Lignac-Fanconi’s disease. L-Tyrosine forms 
biaxial crystals with nz, = 1.550, ng = 1.600 and ny 1.680. Of greatest diagnostic 
value is the determination of n,, as this allows exactly to identify a single needle as 
tyrosine or to exclude this diagnosis. When L-tyrosine needles are mounted in a liquid 
of Np = 1.680 all needles disappear completely when their longest dimension lies parallel 
to the vibration plane of the polariser. The preparation is placed on the stage of a 
polarising microscope with crossed Nicols, the stage is rotated until the observed 
needle disappears and the analyser is then removed (see Hartshorne and Stuart). A 
tyrosine needle will then invariably remain invisible to reappear only with a slight 


rotation of the stage. 


This was first checked on needles of pure tyrosine and then the same 
method applied to sections of bone marrow, lymph nodes and spleen from 
four cases of Lignac-Fanconi’s disease. A great number of slender prisms 
and needles was examined in this way and in every instance the crystal 
reappeared when the analyser was removed. Both, this finding and the 
depression of the M.P. by addition of tyrosine, are wnequivocal evidence of 
the absence of tyrosine crystals in the tissues of Lignac-Fanconi’s disease. 
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Fig. 2. Ultraviolet spectra of: — 
x—x—x—x— Extract from spleen of 
Lignac-Fanconi’s disease. 
— Spleen extract to which L- 
tyrosine had been added. 


(4) Ultraviolet Spectra 

Pure L-cystine and L-tyrosine were dissolved in dilute ammonia of pH = 11.0. 
Ultraviolet absorption spectra were determined with the help of the Unicam spectro- 
photometer. The absorption curves are seen in Fig. 1. Tyrosine shows a gentle but 
marked elevation between 2750 A and 3000 A, while in the absorption curve of cystine 
only a minimal elevation is seen between 3260 A and 3300 A. 

Alcohol-fixed spleens from three cases of Lignac-Fanconi’s disease were 
dried, pulverised and extracted with dilute ammonia of the same pH. 
Fig. 2 shows the ultraviolet absorption spectra of one such extract and of 
another one to which a trace of L-tyrosine had been added. Although the 
tyrosine elevation in tissue extract to which tyrosine had been added is 
not identical with that of a solution of pure tyrosine, it is clearly seen in 
that extract and absent in the original one. There is a lower limit for 
tyrosine concentration to be detectable in the ultraviolet absorption curve. 
The finding has therefore only corroborative value but cannot be considered 
as unequivocal evidence for the absence of tyrosine crystals as are the results 
listed under (2) and (3). 

From all these findings it may be concluded that tyrosine does not crystal- 
lise in tissues of Lignac-Fanconi’s disease. The needles observed in such 
tissues are unusual habits of cystine crystals. It has been shown by Baar 
and Bickel that such a habit can be regularly reproduced when pure cystine 
is recrystallised from an agar solution. 

We wish to thank Dr. J. P. Bull, Director of the Medical Research Council Industrial 
Injuries and Burns Unit, for the laboratory facilities for a part of these investigations, 


Mr. A. R. Detheridge for technical help, and Mr. J. G. Williamson for photographic 
work. 


Summary 


The nature of crystals in tissues of Lignac-Fanconi’s disease has been investigated 
with the help of pure tyrosinase, by thermoanalysis, by determination of refractive 
indices and by the ultraviolet spectra. It was conclusively shown that tyrosine crystals 
were absent in all examined sections. Our findings are consistent with the crystals 
consisting only of L-cystine. 


} 
E 

La 

ee 

fra 

C 

) 

™ nt 

ie 

° D 

i 

ak 

ids 

ar 

“at 

es 

e I 

n | 

»AA 

‘OF 

FRI 

Ha 

Ha 

Ho 

Ke 

Li 
} 

} R 
| 
| 


CRYSTALS IN TISSUES OF LIGNAC-FANCONI'S DISEASE 557 


a nature du matériel cristallin contenu dans les tissus de la maladie de Lignac- Fanconi. 


La nature des cristaux dans les tissus de la maladie de Lignac-Fanconi a été examinée 

vee aide de la tyrosinase pure, par la thermoanalyse, par la détermination des index 
fractaires et par des spectrogrammes ultraviolets. On a démontré avec certitude que 
's eristaux de tyrosine étaient absents dans toutes les coupes examinées. Nos resultats 
mt en bon agrément avec la consistence des cristaux de la L-cystine seule. 


ie Beschaffenheit des kristallinen Materials im Gewebe bei Morbus Lignac- Fanconi. 


Die Natur der kristallinen Substanzen im Gewebe bei Morbus Lignac-Fanconi ist 
iit Hilfe von reiner Tyrosinase, durch Thermoanalyse, durch Bestimmung der re- 
‘aktaren Indices und durch ultraviolette Spektren untersucht worden. Es wurde 
idgiiltig gezeigt, dass in allen untersuchten Abschnitten Tyrosinkristalle abwesend 


aren. Unsere Befunde lassen sich mit der Beschaffenheit der Kristalle aus reinem 


-Cystin vereinbaren. 


Jaturaleza de la sustancia cristalina hallada en los tejidos en la enfermedad de Lignac- 
“ancont. 
Por medio de la tirosinasa pura, termoanalisis, determinacién del indice de refraccién. 
espectro ultravioleta, se estudié la naturaleza de los cristales hallados en los tejidos 
ie pacientes con enfermedad de Lignac-Fanconi. No se encontraron cristales de tirosina 


n los eortes examinados, hallandose solamente cristales de L-cistina. 
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Albright’s Syndrome 
A Brief Survey and Report of a Case in a Seven-Year-Old Girl 


by ULLA ARLIEN-SOBORG and TORBEN IVERSEN 


In 1936, Albright, Butler, Hampton and Smith (1) presented five cases 
of a syndrome with multiple localized bone changes, areas of abnormal 
pigmentation of the skin, endocrine dysfunction and, in females, precocious 
puberty. Single cases had previously been reported, first by Weil (20), who 
in 1922 presented a 9-year-old girl who since the age of 18 months had had 
periodical vaginal bleeding and had sustained eight spontaneous fractures. 
The skin was abnormally pigmented and the bone age advanced. The roent- 
genographic appearance of the bones was interpreted as an unusual form of 
osteopsathyrosis. Among other cases reported in the literature the one 
described by McCune (15, 16) is noteworthy. The complex of signs cited is 
now generally referred to as Albright’s syndrome. In 1938, Lichtenstein (12) 
showed that multiple bone lesions similar to those seen in Albright’s syn- 
drome may occur as an isolated phenomenon, and the osseous anomaly 
was termed “‘polyostotic fibrous dysplasia’. As it was later demonstrated 
that the osseous changes may be confined to one bone, the name was 
changed to “fibrous dysplasia of bone’’ (13). 

The aetiology of Albright’s syndrome is unknown. There is no definite 
evidence suggesting that the condition is hereditary. Albright et al. (1) 
suggested it to be due to a neurological disturbance or an embryological 
defect. No specific therapy is available. 

While cases of polyostotic or monostotic fibrous dysplasia are relatively 
frequent, the fully developed Albright’s syndrome is rare. By a search of 
the literature up to 1949, Pritchard (18) found reports of 256 cases of 
fibrous dysplasia, of which 181 were polyostotic. Among the patients with 
polyostotic changes, 79 had abnormal pigmentation of the skin, while 37 
out of 82 females and 5 out of 83 males exhibited precocious puberty. Up 
to 1956, at most 100 cases of Albright’s syndrome in its complete form 
have been reported; the vast majority of these cases occurred in females. 

From Scandinavia, Albright’s syndrome in a child has-only been described 
by Hernberg and Edgren (8). However, the patient, a 14-year-old girl, did 
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ot exhibit signs of sexual precocity. On the other hand, several Scandi- 
avian authors have reported cases of fibrous dysplasia of bone in children 
nd adults (9, 10, 14, 19, 21, and others). 

A brief survey of Albright’s syndrome is given below followed by the 
sport of a case in a 7-year-old Danish girl. 


Clinical Manifestations 


The osseous changes may be asymptomatic and may be accidentally 
vealed at a roentgen examination, or they may give rise to pain, limping, 
pontaneous fractures or deformities, especially outward bowing of the 
ipper end of the femur, which may result in the so-called shepherd-crook 
leformity. In one case (15, 16), incipient bowing of the lower extremities 
vas observed as early as at the age of about one year, and during the follow- 
ng year the deformity became so pronounced that walking was rendered 
lifficult. The changes in the base of the skull may result in facial asym- 
netry, protrusion of the eye and visual disturbances. In adult life the osseous 
‘hanges become stationary. 

The pigmentations appear as café-au-lait-coloured non-elevated patches 
vith well-defined, very irregular contours. They may be confined to one 
small area or be scattered over large areas, particularly involving the back, 
buttocks, thighs or, more infrequently, the face and neck. The cutaneous 
changes are usually most conspicuous on the side where the osseous changes 
are most pronounced. In rare cases, pigmentation of the mucous membranes 
of the mouth is observed. The pigmentations most frequently develop at 
the age from 4 months to 2 years, but they have also been observed as early 
as during the first few weeks of life (2). In most cases, the pigmented areas 
do not spread. 

Precocious puberty.—In about one half of the girls the menarche occurs 
at the age of 1-5 years and in about one third at the age of 6-10 years (3). 
Vaginal bleeding has been observed as early as on the second day of life 
(7) and at the age of 4 months (1, 6). The bleeding usually persists for 2-4 
days and may occasionally be profuse. It may be regular or irregular, 
occurring at intervals of weeks or months. Development of the breasts and 
appearance of pubic and axillary hair usually begin later than the menarche, 
most frequently between the ages of 5 and 10 years, but have been observed 
at about 2 years (15, 16); hypertrophy of the external genitalia has been 
encountered at the age of 6 months (1). 

One case of Albright’s syndrome with pigmentations and sexual precocity, 
but without bone lesions is on record (11). This condition has later been 
termed polyostotic fibrous dysplasia sine fibrous dysplasia. 
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As already stated, precocious puberty has been observed in boys only in 
a few cases. 

Other endocrine features.—Rapid skeletal development with prematur 
epiphyseal union is often seen in both sexes, resulting in accelerated growtl 
in childhood and short physical stature in adult life. 

In addition to precocious puberty, hyperthyroidism has been describec 
in a number of cases, and adiposogenital dystrophy (4), acromegaly (5) 
and insulin-resistant diabetes mellitus (17) have also been observed. 


Laboratory Findings 


It is usually stated that the serum calcium and serum phosphorus con- 
centrations are normal. However, a review of the literature (3) showed 
that the calcium concentration was elevated (to over 12 mg per 100 ml) at 
least temporarily in 20 per cent and the phosphorus concentration dimi- 
nished (in children to below 3.5 mg per 100 ml) in about 40 per cent ot 
the patients with polyostotic fibrous dysplasia. The concentration of alkaline 
phosphatase is most frequently increased, but may be normal. The cholesterol 
concentration is normal. Urinary calcium excretion is usually normal, but 
may be increased. The excretion of gonadotrophins, oestrogens and 17- 
ketosteroids in the urine is not increased. 


Bone Lesions 


Roentgenographic appearance.—All bones may be involved, the sites of 
predilection being the long bones. The multifocal changes are bilateral in 
about one half of the cases and left-sided in three fifths and right-sided in 
two fifths of the remaining cases (3). The femur is most commonly involved 
and then, in the order of decreasing frequency, the tibia-fibula, pelvis, 
humerus, and radius-ulna (5). If the base of the skull is affected, the skeletal 
changes of the extremities are usually bilateral. The process is localized to 
the diaphysis and metaphysis of the bone, while the epiphyses are usually 
not involved. The changes may spread by erosion of the cortex, which 
may be reduced to a thin layer, and may extend to the periosteum. Expan- 
sion of the entire diaphysis may be seen. The bones involved may be longer 
than normal. It is a characteristic feature that the non-affected areas of 
bone tissue show normal structure and calcification. 

In the central parts of the affected bone are often found more or less 
circumscribed cystlike areas of lessened density, which are either sharply 
defined or gradually vanish in the surrounding tissue. Due to the presence 
of trabeculae, the cystlike areas often assume the appearance of ‘broken 
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lass’, but they may also be more blurred in appearance, suggestive of 
zround glass’. Longitudinal bands of decreased density may occasionally 
e observed. In addition, dense bone tissue may be seen, possibly in the 
orm of sharply demarcated endosteal areas of increased density which 
nay obliterate the marrow cavity. 

The anterior and medial parts of the base of the skull and the maxilla 
nay reveal specific changes, manifested by deposits of dense sclerotic bone 
issue, especially in the region of the sella turcica. The orbital roof may be 
hickened, and the nasal sinuses obliterated on one or both sides. 

Pathology.—The pathological process begins in the medullary cavity as 
. fibrous proliferation of the connective tissue extending to and replacing 
he adjacent bony tissue. The connective tissue is relatively firm, waxlike 
wv rubber-like, and of a yellowish white or reddish brown colour; sometimes 
t contains cystlike cavities filled with fluid. 

Histologically, the pathological tissue may be abundant in smaller or 
arger spindle-shaped cells in a finely fibrillary stroma, or it may be poor 
in cells and made up of a markedly collagenous stroma arranged in whorls 
ind bundles. The vascularity is usually poor. Oedematous areas and cysts 
with a clear or bloody content may be seen. Scattered in the connective 
tissue there may be partially calcified bone trabeculae, often surrounded 
by osteoblasts. In addition, there may be islands of cartilage with calci- 
fications in the periphery. The stroma may contain lymphocytes, groups 
of giant cells and, on rare occasions, foam cells. Surrounding bony fragments 
and islands of cartilage, osteoclasts may be present. The osseous and 
cartilagineous tissues are believed to have arisen by metaplasia of the con- 
nective tissue. 

Case Report 

The patient was a girl, aged 7 years, born in 1948. 

Past history.—The maternal uncle of the patient’s father and the patient’s maternal 
grandmother had diabetes mellitus. The parents were in good health. There were no 
known cases of abnormal pigmentation, precocious puberty or bone disorders in the 
family. The patient was the third of a sibship of four. The patient’s siblings, all boys, 
were healthy. The pregnancy and delivery had been normal; birth weight 4380 g, 
length 53 cm. 

When the infant was one week old, the mother noticed a faint brownish discoloura- 
tion in the lumbar region, and at the age of 2-3 weeks distinct patches had developed, 
On the eighth day of life vaginal bleeding appeared and lasted for 4 days. Since then, 
vaginal bleeding had appeared at the age of 6 months, lasting one day, and at the age 
of 54 years, lasting four days. At 5 years, pain, enlargement and tenderness of the 
breasts developed, lasting for about a fortnight. These reactions were not accompanied 
by vaginal bleeding. Pain, limping and fractures had never occurred. Since infancy 
the patient had suffered from pyuria at intervals of a few months, and enuresis had 
been present. Otherwise the patient was well. 
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Figs. | and 2. Patient at the age of 8 years. Large café-au-lait-coloured pigmentations with 
irregular contours. The right lower extremity is longer than the left. 


The patient was admitted to this hospital in February 1955 for closer investigation 
because of the recurring pyuria. 

Physical examination.—The appearance of the patient corresponded to her age. She 
was slightly obese (height 121 cm, weight 26.5 kg). The right leg was 3 em longer than 
its fellow. Several large light brown patches with irregular contours were seen on the 
left cheek, the back, lumbar region, the right gluteal region, both upper arms, right 
forearm and right lower extremity (Figs. 1 and 2). The mucous membranes of the 
mouth did not show any pigmentation. 

The breasts were not enlarged; the external genitalia were normal, and there was 
no pubic and axillary hair. No further abnormalities were disclosed at the physical 
examination. Ophthalmological and neurological examinations showed no abnormal 
findings. Mentally, the patient was slightly retarded. 

Laboratory findings—Haemoglobin 15.5 g per 100 ml. Serum calcium 9.7-9.3 mg 
and serum phosphorus 5.0-3.3 mg per 100 ml; alkaline phosphatase 21-21 Buch units 
(normal for age 7-10 units); serum albumin 5.0 g and serum globulin 2.2 g per 100 ml; 
electrophoretic analysis of the serum showed a normal pattern; serum cholesterol 
152 mg per 100 ml; fasting blood sugar 98 mg per 100 ml; glucose-tolerance test normal. 
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Fig. 3. Roentgenogram of skull showing sclerosis of the anterior and middle cranial fossae. 


The urine did not contain albumin or sugar; microscopic examination showed nu- 
merous leukocytes. Urinary hormone excretion in 24 hours: gonadotrophins below 50 
M.U. (not demonstrated), oestrogens below 20 M.U. (not demonstrated), androgenic 
hormones 1 I.U., 17-ketosteroids 0.8—1.1 mg, corticoids 0.35 mg. Following three days 
of a diet low in calcium, the urinary calcium excretion on three consecutive days 
was 35, 15 and 14 mg in 24 hours. B.M.R. —9 per cent. 

Roentgen examination of the skeletal system.—The skull showed a dense pattern of 
bone in the anterior and middle cranial fossae (Fig. 3). The right maxillary sinus was 
almost completely obliterated by sclerosed bone tissue, and the ethmoidal sinus could 
not be made out. Both lesser wings of the sphenoid were large and plump. The sella 
turcica was of normal size. Almost all the extremital bones were affected, particularly 
on the right side. The unaffected areas of the bones showed normal structure and calci- 
fication. The development of the epiphyseal lines and centres of ossification corre- 
sponded to the chronological age. The right humerus showed endosteal densities on 
the inside of the cortex of the shaft (Fig. 4). The spongiosa of the right radius and ulna 
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Fig. 4. Endosteal densities on the inside of the right humerus. 


revealed longitudinal bands of lessened density. The neck of the right radius was 
slightly expanded. The right femur was about 2 em longer than its fellow. The neck of 
the right femur was somewhat plump; the spongiosa revealed some ill-defined areas 
of lessened density (Fig. 5). Distinct endosteal densities were seen on the cortex of the 
femoral shaft. The right tibia and fibula showed changes similar to those observed in 
the femur. The metacarpal and metatarsal bones revealed cystlike areas of lessened 
density, which were very distinct in the first and fifth right metacarpal and the fifth 
left metacarpal bones (Fig. 6). No changes were present in the thorax or the thoracic 
and lumbar vertebrae. 

Urography showed normal conditions. 

Histological examination of a biopsy specimen from a cyst wall in the fifth left 
metacarpal bone showed, in sections of decalcified tissue, a finely fibrillary connective 
tissue with many cells having small, dense, elongated nuclei. The connective tissue 
contained bone trabeculae without a distinct lamellar structure. There was no sharp 
demarcation between the bone trabeculae and the finely fibrillary connective tissue. 
Inflammatory infiltrations were absent (Fig. 7). Histological diagnosis: Fibrous dys- 
plasia of bone (Dr. Tage Lund). 

Course.—The urinary-tract infection subsided after treatment with antibiotics, and 
the patient was discharged after a month in hospital. In October 1955, the girl was 
swept off her feet while playing and sustained a short oblique fracture of the right tibia 
and fibula about 10 em below the knee joint. She was admitted to the Department of 
Surgery of this hospital, where normal union in anatomical position occurred. 
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Fig. 5. Neck and proximal part of the shaft of the right femur showing slight expansion and 
? cystlike areas of lessened density. 


} Fig. 6. Right fifth metacarpal with cyst- 
like areas containing trabeculae suggestive 
of ‘“‘broken glass’’. 
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Fig. 7. Photomicrograph of pathological tissue from the left fifth metacarpal bone. Fine fi- 
brillary connective tissue with numerous cells. To the right bone tissue without 
distinct lamellar structure. 


Conclusions 


The case of Albright’s syndrome described in this paper did not present 
any diagnostic difficulties. The pigmentations, roentgenographic changes 
and histological picture were typical. Vaginal bleeding appeared for the 
first time at the age of one week and on two subsequent occasions. Growth 
of pubic hair and enlargement of the breasts have not yet occurred. 


Summary 


Following a brief survey of Albright’s syndrome, a case in a 77-year-old girl is 
reported. The patient had had café-au-lait-coloured pigmentations since the first 
weeks of life. Vaginal bleeding lasting up to four days occurred at the ages of 7 days, 
6 months and 5 years. Pubic hair and enlargement of the breasts were absent. Roent- 

‘ genograms revealed typical changes in the base of the skull and the extremital bones, 
particularly on the right side. Histologically, the affected bone tissue showed signs of 
fibrous dysplasia of bone. 


Le syndrome d’ Albright. 


Une courte revue du syndrome d’Albright est donnée et un cas d’une jeune fille de 
sept ans est rapporté. La patiente a présenté une pigmentation de café-au-lait depuis 
les premiéres semaines de sa vie. Des pertes de sang vaginales qui duraient jusqu’a 
quatre jours étaient constatées a lage de 7 jours, 6 mois et 5 ans. On ne observait pas 
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e poils pubiens ou d’agrandissement des mamelles. Les radiographies montraient des 
hangements typiques dans la base du crane et dans les os des extrémités, particuliére- 
ent du cété droit. Les coupes histologiques des os affligés montraient des signes de 


ysplasie fibreuse. 


lbright-Syndrom. 


Es wird ein kurzer Uberblick iiber das Albright-Syndrom gegeben und von einem 
‘all eines 7jahrigen Miadchens berichtet. Der Patient hatte seit den ersten Lebens- 
ochen café-au-lait-gefarbte Pigmentierungen. Im Alter von 7 Tagen, 6 Monaten 
nd 5 Jahren traten Vaginalblutungen auf, die bis zu vier Tagen anhielten. Schambe- 
aarung und Vergrésserung der Brustdriisen waren nicht vorhanden. R6ntgenunter- 
uchungen zeigten typische Verainderungen an der Schidelbasis und den Extremitaten, 
isbesondere der rechten Seite. Histologisch fanden sich Zeichen von fibréser Dysplasie 


er befallenen Knochen. 


‘indrome de Albright. 


Se hace un breve resumen del sindrome de Albright presentandose el caso de una 
ina de 7 anos. Esta mostré una pigmentacion café con leche desde la primera semana 
le vida. Hemorragias vaginales de hasta 4 dias de duracién ocurrieron a las edades 
le 7 dias, 6 meses y 5 afios. No presenté pelo pubiano ni aumento de tamano mamario. 
.as radiografias revelaron tipicos cambios en la base del craéneo y huesos de las extremi- 
iades, particularmente en el lado derecho. Histologicamente el tejido afectado mostré 


signos de displasia fibrosa ésea. 
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Cat as a Possible Source of Infection in a Case of 


Congenital Toxoplasmosis 
by POUL H.F. BORGEN, STIAN ERICHSEN and BRYNJULV STANDAL 


It seems to be generally accepted that human toxoplasmosis is transmitted 
rom animals. Infection from man to man has not yet been conclusively 
lemonstrated except in the special case of toxoplasmosis congenita. The 
nfection has been shown to occur in practically all domestic animals and in 
everal wild mammals, especially rodents (Hiilphers, Lillengen & Rubarth, 
ind Christiansen & Siim) and birds. In this country toxoplasmosis in chick- 
ens (Erichsen & Harboe) and in dogs (Erichsen & Sandbu) has been de- 
scribed. Several modes of transmission have been considered: droplet infec- 
tion, various possibilities of contact, bites of bloodsucking arthropodes, 
infection by the gastro-intestinal route—but it is not known which one is 
the most important. 

Toxoplasma gondii has been demonstrated in edible portions of beef 
carcasses, colostrum (Sanger, Chamberlain, Chamberlain, Cole & Farrell), 
milk (Chamberlain, Docton & Cole), blood, lymph nodes, saliva, secretions 
from the nose and conjunctivae, urine and feces. 

Particular interest has been attached to dogs and cats as possible sources 
of infection because these animals often live in quite close contact to their 
owners (Westphal & Finke). Beverley, Beattie & Roseman examined the 
sera from veterinary surgeons, abattoir workers, rabbit contacts and rabbit 
trappers and found significantly higher dye-test titers than normal. This 
investigation indicated a relatively high frequency of past inapparent in- 
fections in persons who had had repeated contacts with animals, and espe- 
cially with rabbits. 

With regard to clinical manifestations of human toxoplasmosis several 
reports have been published where the authors suppose that a particular 
animal has been the source of infection. However, the interpretation of 
these reports is rendered difficult, chiefly because the diagnosis with regard 
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to the animal often seems to be based on a single serologic observatio1 
without any demonstration of the parasite. We cannot be sure that the 
low dye-test titers in the range from i to gi, such as often are found ir 
dogs and cats (Miller & Feldman), really mean that the animals in question 
are toxoplasma carriers. Another question arises concerning the specificity 
of the dye-test (Awad). 

Therefore the cases of most interest are those where it has been possible 
to prove the diagnosis on both sides in a particular contact between man 
and animal, either by demonstration of the parasite, or by the presence of 
well-known clinical manifestations confirmed by a typical serologic response. 
However, reports that fulfill these conditions are rather scanty. The most 
instructive in this respect seem to be the examinations by Cole, Prior, 
Docton, Chamberlain & Saslaw of “pet dogs” and their human contacts. 
Barnett, Lebhar & Longworth’s report from Connecticut should also be 
mentioned. In this case it was possible to demonstrate “‘small granulomas” 
in the heart and brain of a cat that had been in contact with a woman who 
gave birth to a child with toxoplasmosis congenita. Siim reports that one of 
his cases with acquired toxoplasmosis (benign lymphadenitis) had played 
with a cat that showed a dye-test titer 1/100. The animal died, and un- 
fortunately no further examinations could be performed. 

Recently we had the opportunity to examine a case of toxoplasmosis 
congenita in a 3-month old child where the diagnosis chronic toxoplasmosis 
or “‘toxoplasma-carrier state” could be proved in a cat living in household 
contact with the mother of the patient. This case-report also illustrates the 
necessity of good cooperation between the physician in charge of the case, 
the toxoplasma diagnostic service and the veterinary pathologist. 


Case Report 


The patient (L. H.), a female full-term infant born April 30, 1955, was admitted to 
Fylkessjukehuset i Molde, Eye Dept., August 9, 1955, because of pronounced nystag- 
mus. 

Her family consisted of the father (A. H.) born September 23, 1923, and a sister 
(E.A.H.) born September 22, 1950, both in good health. Neither of them had any 
anamnestic or clinical symptoms that could be associated with toxoplasmosis. The 
mother (P.H.) born September 29, 1922 contracted tbe. pulm. 1945 and was treated 
with pneumothorax for a few years from 1947 on. Lobectomia pulm. sin, was performed 
1952 at Rikshospitalet, Kir. avd. A, Oslo, otherwise she had been healthy. She felt 
quite well throughout the pregnancy and did not suffer from any febrile illness during 


that time. Nor did she notice any glandular enlargement or eye-symptoms. Delivery 
(at Fylkessjukehuset i Molde) was without complications. Child: Birth weight 3250 g. 
Length: 50 em. 

P. H. stayed at home the whole time during the pregnancy. The family H. owns a 
little farm. Their domestic stock consisted of 7 cows, 4 sheep, 3 cats and fowls. They 
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had no dogs. The wife had been looking after the animals while the husband was 
nployed outside the household. 
One of the cats got sick and was ailing a few weeks. This special cat was troublesome in 
at it would sleep in the beds of the family and often jumped up on the dining-table 
id filehed food. At last it was shot and the body disposed of. At this time the preg- 
: aney was of 5 months duration. The two remaining cats—dam and brother—of the 
© it that was shot, seemed to be in excellent health the whole time. They usually got 
i .eir food in the sheep-cot and their foodbowls were cleaned there. These cats were 
ter on sent alive to Oslo for examination (see below). Even though it was possible 
+ »demonstrate toxoplasma pseudocysts in the brain of one of them, it seems reasonable 
) assume that it was just the above-mentioned sick cat that was the real source of 
fection in this case. With regard to the cows and sheep, only serological examination 
is performed. From the fowls no sera were available, but the brain and eyes from two 
ns, taken at random in the flock, were examined histologically. Neither cows, sheep 
1 fowls had shown any symptoms of illness during the critical time. 
Immediately after delivery the child was transferred to ‘““SSymra’’—a home for chil- 
ren exposed to tuberculosis. During her stay here, she increased normally in weight. 
othing abnormal could be seen until she was 2 months old when the above-mentioned 


bnormalities became visible. 


‘resent status August 9, 1955. 

Physical condition average. The child seemed to be apathetic in some ways. The 

ead was larger than the average, with a circumference of 43 cm (average 40 cm) 
vith prominent tubera parietalia. The anterior fontanel was somewhat large, but did 
ot show increased tension. Otherwise no abnormalities could be detected (eye-examina- 
ion: see below). The liver, the spleen and the superficial lymph nodes were not en- 
iarged. Neurological examination revealed no abnormalities. Ophtalmologic examina- 
tion: Horizontal nystagmus and complete loss of fixation. Anterior parts of the eyes: 
normal. The pupils were round, equal, 3 mm, light-reactive. The lenses were clear. 
Both corpora vitrei showed pronounced turbidities with small floating opacities. The 
fundi oculi could be seen with difficulty on both sides, and one could catch a glimpse 
of a great grayish infiltration in the central part of both fundi. Diagnosis: Bilateral 
chorioretinitis in an active phase. 

X-ray caput: symmetric, fine, streak-shaped calcifications in the hemispheres. 
The suturae cranii were not wider than normal. 

X-ray thorax: normal. 

Spinal fluid showed somewhat increased protein content. Pandy: + + +, Heller: 
+ 1/30, — 1/40. Cells: 1/3. 

WR neg. in blood and spinal fluid. No growth of TB from spinal fluid. Rectal temp.: 
37°C, Pulse: 120/min. 

W. bl. c. count: 8300/mm%. Hgb.: 90%. Blood sedimentation rate: 3 mm. Blood 
differential count: Band neutrophile metamyelocytes: 11%, polymorph.: 14 %, large 
lymphocytes: 58 %, small lymphocytes: 2%, monocytes: 8%, a few plasma cells, un- 
classified cells: 7%. General impression: infectious blood picture. The major portion 
of the cells were mononucleated, ungranulated (Chief Physician Helland Hansen). 
Specific serologic data concerning the patient and her family: see below. 

With regard to the mother (P. H.): complete general examination: normal findings 
(cicatrice after operation). Ophtalmologic examination: normal. W. bl. c. count: 
8900/mm3, Hgb.: 95 %. Blood sedimentation rate: 11 mm. Temp.: 37°C. WR (blood): 
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Fig. 1. Toxoplasma. Pseudocyst in mid-brain of the female cat. = 1500. 


neg. Blood diff. count: eosinophils: 3%, polymorphs: 48 %, large lymphocytes: 12 %, 


small lymphocytes: 30%, monocytes: 6%. Normal types of cells. 

The child (L. H.) immediately got sulfadiazine (4 g) and aureomycin (2.8 g) with a 
daily dose of 0.4 g each, Shortly after this treatment her corpora vitrei cleared up. How 
ever, her dye-test titer did not decrease and 6 weeks later the treatment was repeated 
with the same drugs, 2.4 g of each. The improvement of her eye-symptoms continued 
and after 3 months stay at the hospital she could be discharged. At this time her general 
condition had improved considerably and she could sit without support. The birth 
weight had been doubled at an age of 6 months. 

Ophthalmologic examination at discharge: Some fixation ability was now present. 
She followed light with the eyes. Right corpus vitreum was quite clear. A chorioretiniti« 
focus was visible below and on the temporal side of macula. Its size corresponded to 
4-5 papillary diameters and the boundaries were sharp with large deposits of pigment 
in the margins. The whole process seemed to have acquiesced. Left corpus vitreum 
still showed some turbidities. The chorioretinitic focus in this eye had the same size 
and localization as on the right side, but the infiltration was more grayish and with 
diffuse boundaries. This focus still gave the effect of some activity. 

However, the patients improvement was only temporary. January 18, 1956, she 
was again admitted to the hospital in a very poor general condition. A marked hydro- 
cephalus had developed and there was also a flare-up of the chorio-retinitis. 


Specific serologic data concerning the family H.: 


Technique used: Kass (1954). The dye test values reported are the final serum 
dilutions after 1 part of antigen and 2 parts of accessory factor have been added. 
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Fig. 2. The same pseudocyst as shown in Fig. 1. x 640. Note the reactionless tissue 
surrounding the pseudocyst. 


"he designation: + is used when 40 to 60 % of the toxoplasma organisms are unstained. 
Complement fixation tests (c.f.t.) were performed on sera from the separate dates in 
the same test run. No sera were anticomplementary. 

A. H. (father) and E. A. H. (sister), September 20, 1955: Dye test: — 1/4 and c.f.t.: 

(undiluted). 

L. H. (patient): Blood was taken on the following dates: August 22, August 30, 
October 22, December 1, 1955 and January 18, 1956. The same dye test titer + 1/3200 
was found in all these serum samples, except for December 1, when a drop to + 1/1600 
was noted. The c.f.t. titer ran a quite parallel course. The corresponding values were 

1/320, + 1/320, + 1/320, + 1/160 and + 1/320. Inoculation experiments on white 
mice with whole blood from the patient were performed September 26, 1955. The 
result was negative. 

P. H. (mother): Dye test, September 10, 1/1000; October 22, + 1/800 + 1/1600; 
December 1,1955, + 1/160; January 18, 1956, + 1/160. C.f.t.: September 10, + 1/80; 


December 1, + 1/20. 
Post-mortem Findings in the Cats 


The two remaining cats, the female and the young male (son) were sent to the De- 
partment of Pathological Anatomy, Veterinary College of Norway, for post-mortem 
examination. Both were in excellent condition on arrival (September 22, 1955). 

The animals were anaesthetized with ether and blood samples for serological exa- 
mination were collected from their jugular veins. They were put to death with con- 
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tinued application of ether. The autopsies, which were performed immediately afte 
euthanasia, were completely negative. Material for inoculation experiments wer. 
taken from both brains (medulla, occipital pole of hemispheres). Specimens for histo 
logical examination were collected from the liver, kidneys, pancreas, intestinal lymp! 
glands, heart, lungs, muscles (psoas) and brain (medulla, mid-brain, basal ganglia 
cortex, cerebellum) of both cats. The specimens were embedded in paraffin, sectione: 
at 5 microns and stained with hematoxylin-eosin. Neither of the cats revealed histolog 
ical changes in organs other than the brain. 

In the brain of the female, two submiliary foci were found, one in the mid-brain an 
one in the cortex. Each focus consisted of a central necrotic area surrounded by micro 
glial cells, lymphoids and a few macrophage-like cells containing granular brown pig 
ment in their cytoplasm. Microorganisms could not be seen in these sections. Approxi 
mately forty serial sections were then taken from each of the 5 brain specimens 
Twenty of these serial sections from each part of the brain were stained and examined 
systematically. This examination of a total of one hundred sections revealed three 
different pseudocysts, 2 in the mid-brain and 1 in the cerebellum, which were typically 
spherical and could easily be stained by the periodic acid—Schiff method. The cerebral! 
tissue surrounding the pseudocysts showed no signs of reaction (Fig. 2.). The brain 
of the male cat was examined in the same way, but neither lesions nor pseudocysts 
were found. 

Inoculation experiments were performed with the brains from both cats by intra- 
peritoneal and intracerebral injection into white mice. These attempts and further 
sub-passage experiments too were completely negative. 

Serological examinations of the animals, September 22, 1955. (Same technique as 
above.) 


Female cat: Dye test: + 1/200 Complement fixation test: + 1/32 
Male cat: Dye test: +1/10 , +1/40 Complement fixation test: — 


No sera were anticomplementary. 


Sheep No. Dye test 
1 +1/10, +1/40 
2 
3 +1/40, —1/80 
4 +1/10, +1/40 


(The sera from two sheep kept at Kaptein W. Wilhelmsen og Frues Bakteriologiske 
Institutt, Rikshospitalet, showed the following dye test values: + 1/10 and — (+) 1/4 
when the same technique was used. The animals have always been in good health.) 


Cow No. Dye test 
+1/4 —1/10 
2 +1/10+1/40 
3, 4,5,6 & 7 - 1/4. 


The interpretation of the low dye test values found in the sheep and two of the cows 
is difficult, as emphasized above. 

Histological examination. of the brains and eyes of two hens showed an entirely 
normal picture. 
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Summary 


Possible toxoplasma transmission from a cat in a case of toxoplasmosis congenita 
reported. It is the first confirmed case of feline toxoplasmosis in Norway. It seems 
asonable that pregnant women should be warned against too close contact with sick 
iimals (dogs, cats) even in this country. 


: chat, source de contamination possible dans la toxoplasmose congénitale. 


Cas de toxoplasmose transmise par un chat dans un cas de toxoplasmose congénitale. 
(est le premier cas authentique de toxoplasmose d’origine féline, décrit en Norvége. 
semble necessaire d’éviter un contact étroit entre les femmes enceintes et les 


1imaux malades (chats et chiens). 


die Katze als mégliche Infektionsquelle bei einem Fall von congenitaler Toxoplasmose. 


Es wird iiber die Toxoplasmaiibertragung von einer Katze bei einem Fall von conge- 
italer Toxoplasmose berichtet. Dies ist der erste gesicherte Fall von 'Toxoplasmose 
urch Katzen in Norwegen. Es erscheint berechtigt, schwangere Frauen vor zu engem 
contakt mit kranken Tieren (Hunde, Katzen) zu warnen. 


ln caso de toxoplasmosis congénita con posible fuente de infeccidn en el gato. 


Se comunica un caso de toxoplasmosis congénita cuya fuente de infeccién fué 
robablemente un gato. Es el primer caso de toxoplasmosis felina confirmada en 
Voruega. Parece razonable aconsejar a las mujeres embarazadas eviter todo contacto 
‘on animales enfermos (perros, gatos). 
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Acta Pediatrica 45: 577—578. Sept. 1956. 


Morphology of the Pancreas and Clucose Tolerance 
in Biliary Fistula, in Common Bile Duct Obstruction and 


after Ligation of Pancreatic Duct 
by YNGVE LARSSON 


(Summary of Supplement 106) 


In non-diabetic rabbits, the absence of bile in the intestine, as is the case 
| biliary fistula or in ligation of the common bile duct, leads to an increase 
n the total pancreas parenchyma and in the size of the islet tissue. 

In alloxan-diabetic rabbits, the absence of bile in the intestine under the 
ame- conditions results in an improvement in the diabetic condition, an 
nerease in size of the islet tissue, signs of regeneration of islet cells, appear- 
ince of ‘“‘Mantelinseln” and a trend to normalization of the alpha cell in- 

cidence. 

In non-diabetic rabbits, ligation of the pancreatic duct produces, when 
analyses are made two to three months later, a considerable decrease in 
size of the islet tissue, although the histologic features indicate the presence 
of both regressive and progressive changes. 

In alloxan-diabetic rabbits ligation of the pancreatic duct results in no 
change in the diabetic condition, nor in any change in size of the islet tissue 
in comparison with alloxan-diabetic controls. 

Ligation of the pancreatic duct in the rabbit leads to complete resistance 
to the diabetogenic effect of alloxan, when administered about two months 
later. The resistance is probbly due to the foetal nature of the islet tissue 
after this intervention. 

Glucose administration subcutaneously for four weeks leads to an average 
increase in size of the islet tissue in the rabbit, although the individual 
variation is considerable. 

Rabbits submitted to treatment (bile flow obstruction, glucose administra- 
tion) found to lead to islet hyperplasia are not resistant to the diabetogenic 
effect of alloxan. 

The glucose tolerance (intravenous test) is not significantly increased in 
rabbits with islet hyperplasia, although a tendency to increased tolerance is 
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found in biliary fistula animals. Low glucose tolerance is present in under 
nutrition, in liver damage, in subtotal reduction of the islet tissue, and ir 
animals with signs of beta cell damage without reduction in size of the islet 
tissue and without diabetes. 

New formation of islet tissue from the duct epithelium in the rabbit i: 
possible even postnatally under certain conditions. Regeneration may als« 
occur by direct stimulation of islet cells. Islet haemorrhage may be a sig 
of increased islet growth. 
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Acta Pediatrica 45: 579—581. Sept. 1956. 


The Histopathologic Changes in the Myenteric Plexus 
of the Pylorus in Hypertrophic Pyloric Stenosis of Infants 
(Pylorospasm) 


by HILMA ALAROTU 


(Summary of Supplement 107) 


In this investigation, aimed at determining the histopathologic changes 
n the myenteric plexus of the pylorus observable in hypertrophic pyloric 
tenosis of infants, 56 cases have been studied. Eighteen further cases were 
‘tudied as a control series. Both autopsy and biopsy cases are included in 
he series. In the autopsy series the sections were taken from the ventral and 
lorsal walls and from the walls of the lesser and greater curvature. The 
»bservations concerned the changes in nerve cells, ganglia and nerve fibers 
and the occurrence of leukocytes. Altogether more than 2000 ganglia were 
investigated. The sections, mainly fixed in formalin, were stained for the 
nerve cell and ganglion investigations with Kinarson’s gallocyanin—chrome 


alum stain, using solutions of several different pH values. The nerve fibers 


were studied from silver stainings according to Bodian’s method and the 
leukocytes from general stainings made with hematoxylin-eosin. 

The hypertrophic pyloric stenosis material falls into three series: the biopsy 
series, the autopsy series without diarrhea, and the autopsy series of cases 
with diarrhea in addition to hypertrophic pyloric stenosis. In all series similar 
changes in the nervous system were observed. 

The control material falls into two series: the series free of diseases of the 
digestive system, and the diarrhea series. In the nerve cells and ganglia 
of the diarrhea series changes were observable in comparison with the 
control series free of diarrhea. However, these changes were somewhat 
different from those in the hypertrophic pyloric stenosis series. The pycnotic 
cells were characteristic of the diarrhea series, as well as the discontinuity 
of the tissue between the cells. It was found, however, that these changes 
could not mask the changes in the nerve cells caused by hypertrophic pyloric 


stenosis. 
The principal observations relating to changes in the myenteric plexus 
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of the pylorus and the conclusions which have been drawn from them may 
be summarized as follows: 

Nerve cells and ganglia of different types and degrees were observed. Th« 
nerve cells were divided into four types according to the observed morpho 
logic changes: 


Type I: A nerve cell in which the nuclear chromatin is distributed in widely 
separated masses uniformly over the nucleus, and Nissl substance is dis 
tributed in fine granules all over the cytoplasm. Type I has been regardec 
as a normal nerve cell. 

Type II: A nerve cell with a deeply stained nucleolus-nuclear membrane 
system, which according to Hydén indicates a nerve cell in a state of intense 
activity. 

Type III: A tigrolytic nerve cell, which can be considered in a state of 
exhaustion according to Hydén. 

Type IV: A necrobiotic nerve cell with vacuolization in the cytoplasm and 
disintegration in the nucleus. 


The ganglia were divided into four classes according to the nerve cell types 
occurring in them: 

A ganglion: a ganglion in which the nerve cells of Type I are predominant. 
This type was considered a normal ganglion. 

B ganglion: a ganglion characterized by nerve cells of Type II. In addition 
to these, nerve cells of Types I and III also occur. The ganglion is thus in a 
state of hyperfunction. 

C ganglion: a ganglion in which nerve cells of Types HI and IV are pre- 
dominant. In addition to these nerve cells of Types I and LI may also occur. 
The number of nerve cells is generally diminished and that of the satellite 
cells is increased. The ganglion is in a state of exhaustion. 

D ganglion: a ganglion containing satellite cells. The nerve cells are absent. 


The damage described above was found already to have attained its 
maximum when the illness, as counted from the onset of projectile vomiting, 
had lasted 10 days. During the next few weeks there were no noteworthy 
changes in the lesion, but after about 1 month’s duration of the disease a 
slight recovery begins to be discernible. When the changes are at their 
maximum, scarcely any A and B ganglia occur at all, the C and D ganglia 
being dominant. At the commencement of recovery, A and B ganglia 
appear, and the C ganglia diminish at the same time. The number of D 
ganglia remains almost constant throughout the period under investigation. 
The restitution of the ganglia was still incomplete even after 5 months had 
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‘lapsed since the onset of the disease, although the clinical symptoms had 
lisappeared. The series still contained B and C ganglia. 

The regeneration of the ganglia seems to take place in two separate ways: 
‘ells held in reserve in the ganglion differentiate to constitute nerve cells. 

Tigrolytic cells in a state of exhaustion are restored to activity. 

From the phase of regeneration satellite cells and cell shadows are left 
n the regenerated ganglia; moreover the ganglia are frequently of large size. 

The nerve fiber bundles are hypertrophied and dilated; further they 
resent a considerable disorder. Thickenings are seen in the individual 
‘ibers. 

The observations concerning leukocytes in the biopsy series were that in 
the patients who had been ill for the shortest time these occurred in consider- 
able numbers perivascularly ,and in rather large numbers intraganglionally. 
With increasing duration of the disease the leukocytes decrease in number 
ind are only rarely encountered when the disease has persisted for more 
than one month. From the material of the pyloric stenosis autopsy series 
no conclusions can be drawn with regard to inflammation cells, as other 
diseases have been simultaneously present. 

It seems ovbious that the damage to the nervous system is caused by 
a pathologic stimulus. This may be a neurotropic inflammation factor of 
some kind which enters the myenteric plexus of the sphincter. This results 
in increased nervous activity and in the simultaneous occurrence of phago- 
cytosis by the leukocytes in the inflamed region. To this is added the in- 
fluence of the increased motility of the sphincteral musculature. These 
phenomena result in changes in the nerve cells and derangement of the 
nerves of the opening system which makes the opening muscle unable to 
perform its function normally. 

The clinical symptoms are a consequence of the damage to the nervous 
system which has been described above. When the stimulation caused by 
the inflammation subsides, a gradual regeneration of the nerve cells and 
disappearance of the clinical symptoms sets in. The regeneration takes 
place at rather a slow rate, since damage is still observable in the nervous 
tissue 3-5 months after the onset of the disease. Recovery is retarded by 
the circumstance that after cessation of the inflammation stimulus the 
pathologic motor simulus still partly persists. 
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Acta Pediatrica 45: 582—587. Sept. 1956 


PROCEEDINGS OF PEDIATRIC SOCIETIES 


Pediatric Society of South Sweden 


Meeting, October 23, 1955 


F, Hedenberg: Three cases of mutism. 


Three cases of mutism have been taken care of during the last few years in the 
pediatric department of Falképing Hospital. The first two cases were those of a 10- 
year-old boy and a 9-year-old girl with elective mutism. The boy was raised in an 
isolated environment; his father has epilepsy. These factors, in connection with some 
brain lesion (pathologic EEG), are believed to be the cause of his speech disturbance. 
Testing shows normal intelligence. The girl’s mutism is probably an expression of a 
serious neurosis, induced very likely by a certain rivalry with a favored younger 
brother. Testing shows that she has more than normal intelligence. Total mutism 
exists in a 5-year-old boy. This may possibly be due to a neurotic condition. 

None of the patients exhibited any somatic symptoms or auditory defects. They 
had learned to speak distinctly within the normal time, before they were stricken with 
mutism. From a therapeutic point of view, these cases have been difficult to manage. 


G. Edgren: Idiopathic tetany. 


Five cases of idiopathic tetany have been treated in the pediatric department of 
Halmstad Hospital. Two of the cases were sisters. One of the children developed 
symptoms of Addison’s disease in addition and died at 15 years of age. In two cases 
there was edema of the papillae. (The cases are published in detail in another journal.) 


S.-I. Bjorklund and S. Frieberg: Polypoid lesions of the colon and rectum. 


In the fall of 1953 a new method for examination of the colon was introduced in 
the roentgenologic department of the Malm6é General Hospital (Andrén et al., Acta 
Radiol., 43: 201, 1955), by which one can diagnose polypi down to 2 mm in size. 
From September 1953 to October 1955, 119 patients of 1 to 14 years of age and 307 
patients from 15 to 29 years were examined according to this method. Polypi were 
found in 19.2 and 4.5 per cent, respectively. Of the patients with positive findings in 
the age group of 1 to 14 years, 13 were boys and 10 girls. Eleven of these were 1 to 
6 years of age. 

The chief symptom of colonic polypi in the age group of 1 to 14 years was rectal 
bleeding. No patient had anemia, nor any symptom of the type of umbilical colic. 
The polypi were localized as follows: 5 cranial to the sigmoid, 7 in the sigmoid and 
16 in the rectum. By October 1955, 9 of the last-mentioned had been extirpated; all 
were benign adenomas. Since, according to this investigation, colonic polypi appear 
to decrease in frequency after 12 to 15 years of age and increase again after 22 years 
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f age, it seems justifiable to wait, while keeping the patient under roentgenologic 
ontrol, with the operation of colonic polypi situated beyond the reach of the rectoscope. 
"he low-lying polypi, on the other hand, should be extirpated. 


\. Kulneff: Hereditary agammaglobulinemia. 


In 1952 Ogden Bruton described an 8-year-old boy who had had continual infections 
or 4 years, e.g. sepsis 19 times, 10 of which were caused by pneumococci. Antibody 
ormation against pneumococci, typhus, diphtheria and parotitis could not be dem- 
mnstrated or elicited. No gamma-globulin could be demonstrated by electrophoresis. 
ore recently, 20 to 30 similar cases have been reported, all boys. All the described 
‘ases of agammaglobulinemia in girls or adults exhibited, in contrast to the boys, 
matomic systemic changes, e.g. granulomatosis in the reticulo-endothelial system or 
sprue. The boys have been assumed to suffer from a congenital, probably sex-linked, 
iereditary defect of protein synthesis, possibly associated with a deficiency of plasma 
ells. Familial cases, however, have not been observed previously. 

In the pediatric department of Halmstad Hospital, 4 cases with comparable histories 
iave been treated: continual infections, agammaglobulinemia shown by electrophoresis 
ind absence of 7 component on ultracentrifugation. Two are brothers; 2 are cousins 
with the same maternal grandmother. The ancestors of the patients have lived in 
che same region, as far as they could be traced (the investigation is not yet completed). 
[he parents are in good health and have normal gamma-globulin. 

The patients are being treated with monthly injections of gamma-globulin, at 
present c. 0.1 g per kg body weight. The oldest patient, who did not receive treatment 
until late in the course, died from bronchiectasis after continuous pulmonary infections; 
the others are alive with moderate frequency of infection. 

The cases are considered to support strongly the earlier assumption that agamma- 
globulinemia can occur as a sex-linked hereditary disease. 


Section of Pediatrics and School Hygiene of the Swedish 
Medical Society 


Meeting, January 13, 1956 


J. Strém: The decrease of breast feeding in Sweden. 


(To be published elsewhere.) 
L. Hellstrém: About the psychological effects of hospitalization in children. 


As a contribution to the question about the extent of possible psychic changes 
occurring in children as a consequence of a hospital stay, an investigation of this 
problem was done at Stockholm’s Hospital for Epidemic Diseases. The children 
investigated all had beta streptococcal infection. This resulted in a homogeneous 
group in regard to diagnosis and therapy. The epidemic disease laws also forced a 
stricter isolation toward the environment than is the case in a general children’s 
hospital. The study shows that altogether 28 (17 %) of 159 children exhibited psychic 
changes, according to the mother. About half of these changes consisted of improve- 
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ments and half of the children were worse. The study confirms previous investigations 
in showing that the psychological] lability is greater in the younger children. The 
investigation has not demonstrated any increase of psychological lability from painful 
complications or measures per se. 

Discussion.—A. Wallgren: The group of children studied is ideal for an investigation 
about possible psychic effects of hospitalization. If the author will cooperate with a 
child psychologist and child psychiatrist in planning the continuation of this work, 
and if he will compare the situation between hospitalized and non-hospitalized 
patients with scarlet fever, very valuable information should be obtained. 


J. Wasserman: How representative are sputum tests? 


Secretions obtained by bronchoscopy have been compared with cough plates taken 
on the same or the following day in order to see how representative sputum tests are 
from a bacteriological viewpoint. The investigation, which includes primarily tuber- 
culosis and tumor cases and cases for diagnostic workup but only a few real acute 
bronchial or pulmonary infections, shows that streptococcus viridans and Neisseria— 
the most common saprophytes in the throat—occur more often in sputum than in 
bronchial secretions. The situation is similar with beta hemolytic streptococci and 
most of the gram negative rods. On the other hand, H. influenzae, pneumocci and 
pyogenic staphylococci which were found in the bronchial secretion were in many 
cases not seen in the sputum. Thus, examination of bronchial secretions gives surer 
results than that of the sputum and should be undertaken as soon as bronchoscopy 
is done for any reason. 

Discussion.—H. Colldahl: In cooperation with 8S. Bergman and E. Nilsson I have 
performed investigations with the aim of studying in how far it is possible to get an 
idea from examination of the sputum about the presence of a bronchial infection. 
These studies have shown that bacteria are often forced from the oral cavity to the 
trachea on bronchoscopy. Because of this, a special method has been worked out 
which consists of catheterization through a tracheal tube. When examined by this 
method, at least 90% of patients without respiratory symptoms had sterile air pas- 
sages. Asthma patients without elevated sedimentation rate acted like the control 
group, while those with increased sedimentation rate had bronchial infections more 
often than the controls. 


G. Gille: The early diagnosis of poliomyelitis. 


A compilation of the illnesses with which poliomyelitis is generally confused has 
been made on the basis of the referring physicians’ diagnoses. The study is limited 
to the epidemic of 1953. Three groups can be separated: (1) Illnesses with pareses, e.g. 
neuritis, polyradiculitis, hysterical paralysis. (2) Illnesses with meningeal signs, e.g. 


meningitis and meningoencephalitis of various types, menigismus. (3) Illnesses simulat- - 


ing the prodromal signs or general symptoms of poliomyelitis, e.g. all infections ac- 
companied by headache, fever and pain, such as respiratory infections, gastroenter- 
itis, appendicitis, hepatitis etc. 


Suspected poliomyelitis. ........... . 1434 % 
these pollomyclitis. . . s O20 65 
Other diagnosis than polio .......2.2.2.2. «472 32 
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During a polio epidemic the fear of the disease is great. Marked “‘over-diagnosing”’ 
ikes place. In comparison with similar studies abroad it is no greater here than in 
ther countries. It is important that no “under-diagnosing”’ occurs and this has not 
een the case. Only three patients who had poliomyelitis were sent to the hospital 
wing the period of this investigation with another diagnosis. 


Meeting, February 10, 1956 


.. Akesson: A case of familiar hypercholesterolemia. 


Ten-year-old girl who had three convulsive attacks during the last three months. 
artus, birth weight and early development normal. No xanthomata or xanthelasmata. 
hysical examination not remarkable. Work-up for the convulsions shows a pathologic 
1EG, but is otherwise normal. BMR normal, cholesterol 410 mg %, total lipids 1160 
ig %. Mother has a serum cholesterol of 310 mg % and total lipids of 1125 mg %; 
ither: cholesterol 345 mg %, total lipids 1690 mg %. The parents are not related. 
Jaternal grandfather has cholesterol of 340 mg% and total lipids of 800 mg %. 
‘ather’s relatives have normal values. 


1. Lundberg: Epidemic occurrence of myalgia of the calf. 


In the spring of 1955, 74 cases of myalgia of the calf of the leg were observed in 
Stockholm—particularly in school children. They became acutely ill with fever and 
prodromal symptoms of headache and catarrh. When the prodromal symptoms had 
disappeared and the fever was in its final stage, i.e. 3-4 days after the onset of illness, 
leg pains began. These reached their maximum when the patient was free of fever 
and they disappeared after three days. The myalgia was often so severe that difficulties 
in walking were noted. The child preferred to walk on the toes with bent knees; it 
appeared as if stretching hurt more than contraction. There was tenderness on palpa- 
tion, usually within a limited area in the upper part of the calf. Aside from the gait, 
the neurological examination was normal. 

Sedimentation rate was moderately elevated, there was a definite tendency to 
leukopenia. The CSF was normal without increase in cells or elevation of protein. 
One third of the patients examined with EEG had normal tracings; in a few cases 
changes suspicious of encephalitis were noted, and the rest showed a non-specific 
dysrhythmia. EMG was performed in three cases, all of which were normal. Muscle 
biopsy was taken in two cases. The muscle fibers showed non-specific degenerative 
changes in both. (Ivemark.) Virologic studies are being done. The cases occurred within 
a limited period of time and the concentration in certain schools, classes and families 
speaks in favor of a contagious etiology. The incubation period seems to be about 2-10 
days. The treatment was purely symptomatic. Prognosis appears to be good. No 
similar condition has been described in the literature. Since we do not know the etiology 
of this illness, we have given it a purely descriptive name: Myalgia cruris epidemica. 
Difficulties of differential diagnosis occur especially with aparalytic polio, encephalitis 
and polyradiculitis. The particularly biphasic beginning of the illness, the absence of 
neurologic symptoms and the normal CSF may indicate the correct diagnosis during 
the early stage of the illness. Are the calves a “locus minoris resistentiae”’ in these 
patients of whom the great majority are children? It is known that severe strain plays 
a part in the involvement of muscle groups in polio, polyradiculitis and myoglobinuria. 
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C.G. Bergstrand, T. Fahlén, and A. Thildén: Follow-up examination of meningitis 
patients. 

Follow-up examination of 92 patients from 0 to 15 years with acute septic meningitis 
who were treated at Crown Princess Lovisa’s Children’s Hospital and The Hospital 
for Epidemic Diseases during the years 1947-1954. Seven of the children died during 
the meningitis. The mortality was higher in infants and small children. We were 
able to get information on 78 of the 85 survivors. With a few exceptions, we examined 
them personally. The number of patients with sequelae was 14. The damages are distrib- 
uted as follows: Retardation 5, hydrocephalus 2, convulsions 4, pareses 7, ataxic 
disturbances 3, auditory defect 5, and vestibular disturbance 5. Thus, in most cases 
there are serious sequelae. Of the 14 patients with sequelae, 9 had received strepto- 
mycin and five were treated in some other way. Three of the five patients showing 
vestibular damage had been treated with streptomycin and 2 had been given other 


treatment. 


G. Christiansson and B. Karlsson: “‘Sniffing’—a form of self-intoxication among 
children. Toxicological viewpoints. 

An examination of 32 boys of school age who, for varying periods of time, exposed 
themselves to paint thinner through inhalation, has shown reactive bone marrow 
changes in 10 cases together with basophilic stippling of red blood corpuscles and 
enlargement of the liver. The observed changes could be due to the high concentration 
of toluol in the thinner. A toxic effect due to the possible occurrence of extremely 
small amounts of benzol in the thinner can, of course, not be completely ruled out. 
The acute effect of sniffing paint thinner consists of an agreeable inebriation with, 
according to our opinion, great risk of habit formation. The continued careful control 
of these boys should tell us if the observed changes are reversible and if the cerebral 
effect leads to demonstrable damage. 


S. Ahnsjé: Pre-school children in summer camp. 


Psychiatric examination of 186 children of the ages 24 to 84 years who spent the 
summer of 1954 in a camp. The material consisted of a highly selected clientele with 
29 % from incomplete homes. Only 3.8 % were born out of wedlock while 21.0% had 
divorced parents; 55.8 % had two or more siblings and 15.8 % had been in day nurseries 
previously. The investigation was composed of three separate parts. The first part 
consisted of observations made by the personnel taking care of the children and was 
designed to show possible anxiety reactions on departure for the summer colony and 
then particularly during the first and fifth weeks in the colony. The second part in- 
cluded the author’s own examination of the children during the sixth week of their 
stay. Physical as well as psychological symptoms and signs were noted. The third 
part of the study was performed by a child psychiatric social worker by means of a 
home visit after the child’s return from the colony. This part of the investigation 
included a detailed history with special attempts to elicit the child’s disposition before 
the stay at the colony and an analysis of the child’s reactions after its return home, 
together with complementary information about the parents’ idea of and attitude 
toward the colony stay. Significant “nervous” symptoms in the form of anxiety and 
fear were shown—according to the colony personnel—by about half (48.9%) of the 
children. There was a clear-cut dividing line at the age of five years; 76.9% of the 
children under five years had such symptoms, while they occurred in only 33.9% 
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ver this age. Physical symptoms in the form of bed wetting, daytime wetting and 
icopresis increased noticeably. Bedwetting increased in frequency from 12.4 % before 
rival at the colony to 25.3 %, wetting during daytime from 1.1 % to 11.8 %, and the 
equency of encopresis from 1.1 % to 12.4 %. This was especially so among the children 
ider five years with frequencies during the colony stay of 41.5, 26.2 and 29.2%, 


spectively. 

Psychological symptoms pointing to ordinary activity and spontaneity decreased 
wing and after the colony stay while symptoms of passiveness of different types 
creased markedly during their stay and remained increased thereafter. Of six children 
ho appeared to show clearly damaging effects of the environment during the exam- 
ation in the sixth week, only two exhibited continued signs of a serious nature 
ter their return home. The age of five years was also a definite dividing line for 
syehological symptoms so that, from a practical point of view, this age should be 
msidered when indications for and against stay at a summer camp are discussed. 


. Ekstrém and S. Hagberg: Hepatomegaly of the Budd-Chiary type. 


The case concerns a 10-year-old boy who became ill at the end of February 1955 

ith pain and cramps in the epigastrium occurring after meals. At the end of January 
|e had received trauma to the abdomen which had not been considered significant 
«t the time and which was not reported in the original history. Examination revealed 

liver enlarged to the level of the umbilicus and ascites. Liver biopsy showed central 

bular stasis with distension of the central veins and occasional hemorrhages. The 
liver cells in the central part of the lobules showed necrosis. Splenography was per- 
jormed and the earlier impression was verified that there must be obstruction of the 
outflow of blood from the liver—so-called Budd-Chiari syndrome. At the operation 
on 11 July 1955 bluish discoloration of the liver was found high on the right convexity. 
An incision was made there through which a finger could be introduced. A hole could 
he felt centrally in the liver and blood spurted from this under high pressure. The 
localization of the hole was such that one could imagine quite well that it might press 
on the hepatic veins when distended. The cavity was drained with a large tube. The 
condition of the patient improved. The variations in the size of the liver was followed 
by means of roentgenograms. Four months after operation the liver had decreased 
by 30 %. At the same time a new biopsy was taken and this showed a marked regression 
of the central lobular damage. The authors interpreted this as a case of intrahepatic 
liver rupture with a history of trauma in which the diagnosis could be made due to 
extensive exposure on exploration. The cause of the syndrome was attacked and in 
this way the patient could be helped and should have a good prognosis. 
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BOOK REVIEWS 


Advances in Pediatrics. Edited by S. Z. Levine. Vol. 7. 
The Year Book Publishers. Chicago, IIll., 1955. Price 8 dollars. 


The seventh volume of this excellent series of books contains the following 7 mono- 


graphs: J. Caffey: On Fibrous Defects in Cortical Walls of Growing Tubular Bones; 


M. F. Campbell: The Urinary Tract in Childhood; F. Gomez et al.: Malnutrition in 
Infancy and Childhood, with Special Reference to Kwashiorkor; E. Mannheimer: 
Phonocardiography in Children; M. A. Perlstein: Infantile Cerebral Palsy; H. Schwach- 
mann et al.: Mucoviscidosis; O. Swensson: Congenital Megacolon. The volume should 
be kept as a valuable reference book in every pediatric library. 


Pediatric Clinics of North America. Symposia on Unusual Infections of Childhood; 
Laboratory Tests and Special Procedures. Febr. 1955. 


W. B. Saunders Company, Philadelphia. 


The first half of this volume deals with a variety of infectious diseases, which the 
average pediatrician rarely encounters. It will serve as a ready reference book and 
guide for the diagnosis and care of unusual infectious diseases in children. Factual 
knowledge is reported on Tularemia, Smallpox and Vaccinia, Cat Scratch Disease, 
Aseptic Meningitis Syndrome, Leptospirosis, Moniliasis and Toxoplasmosis. The second 
half of the book gives a description of laboratory tests and methods in examination 
of liver, kidney, pancreas, endocrine organs, and bone marrow. In addition there are 
special chapters on blood pressure and blood protein measurements, on bronchography, 
EEG and on the value and clinical application of determining bacterial sensitivity to 
antibiotics. The last chapter deals with fluid and electrolyte therapy. Like the previous 
volumes this one is written by specialists in different fields of pediatrics and keeps 
the high standard of its predecessors. 
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From the Royal Hospital for Sick Children, Glasgow 


The Effect of the Ingestion of Potassium Salts on the Excretion 
of Sodium-Retaining Corticoids in the Human Subject 


by H. ELLIS C. WILSON 


It has been shown in the normal human subject that the plasma potassium 
concentration falls slightly after the ingestion of acid potassium phosphate 
and of the potentially alkaline citrate salt of potassium. The usual potassium 
diuresis nevertheless follows. These results would appear to show that any 
direct effect of the plasma potassium on the rate of excretion by the kidney 
is unlikely. Similar investigations on children in the post-absorptive state 
showed in general that the rate of potassium excretion tended to vary 
inversely to the plasma level of potassium. The conclusion was drawn that 


the rate of excretion of potassium was controlled in some way by the state 


of the tissues with respect to this electrolyte (Wilson). The present investiga - 
tion was carried out on the assumption that this process might be effected 
by some hormone. The recent discovery of aldosterone and its effect on 
the Na/K ratio in the urine of adrenalectomised rats suggested that it might 
be responsible (Tait et al.). Recent investigations in the normal human 
subject, while on a salt poor diet, have shown small increases in the excretion 
of a sodium-retaining corticoid (Alexrad et al.), but hitherto little work has 
been done in humans on the possible influence of potassium salts on the 
excretion of this corticoid (Gaunt ef al.). The experiments reported here 
were carried out to test this hypothesis. 


Methods 


The investigations were repeated on the same subject as in the previous report. 
A dose of approximately 1 g of potassium (3 g KH,PO, or 3 g K citrate) dissolved in 
125 ml of distilled water was ingested in each experiment: urine was collected in the 
following periods. 

1. Pre-period before potassium ingestion (3 hours). 

2. A diuresis period Ist to 3rd hour after K (3 hours). 

3. A post-period 3rd to 6th hour after K (3 hours). 


This procedure was carried out at the same time each day with an interval of at 
least one day in between; all urines were immediately put in the ice chest. The urines 
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from the corresponding periods were pooled until sufficient had been collected for 
extraction and assay. They were then extracted without acidification exactly according 
to the method employed by Cope and Garcia-Llaurada. The extract was dissolved in 
20 % ethyl alcohol so that the dose for assay was contained in 0.1 ml. Three separate 
sets of assay were carried out: the first on male rats 120-150 g weight. These received 
a loading dose of 5 ml 0.9% NaCl intraperitoneally and 0.1 ml of extract equivalent 
to 3 hours urine. The controls received the saline and 0.1 ml 20 % alcohol. The second 
assays were carried out on male rats of 60-80 g weight: these received a loading dose 
of 2 ml 0.9% NaCl and 0.1 ml extract equal to 1$ hours urine. The third assay was 
also carried out on urine collected during the same hours of the day except that no 
potassium salts were taken. This was in order to exclude a possible normal diurnal 
variation in the output of the corticoid. Sodium and potassium were estimated by 
the flame photometer. 


Experimental Results 


The effects of ingestion of potassium salts on the plasma level were 
repeated (Fig. 1). It will be seen that the usual fall was seen with the acid 
or alkaline salt except on one occasion, when the salt had been taken for 
three consecutive days. This point will be discussed later. The usual diuresis 
followed over a period of 6 hours (Table 1). 


TABLE | 
Excretion of Na and K after 1 g of K as KH,PQ,. 


Na mg K mg Na/K 
per hour per hour ratio 
Pre-period 
K diuresis period 
Post-period 
Assays 


The assays in Table 2 Group 1 show that there is an increase in the amount 
of a sodium-retaining corticoid as judged by the fall in the Na/K ratio 
from the pre-period to the post-period. The crucial test, whether the dif- 
ference in the ratios between the pre-period and one or both of the following 
periods is statistically significant, appears to be satisfied for the post (3rd 
to 6th hour) period. The assays in Group 2 were intended to confirm the 
results with smaller rats and a smaller dose and to concentrate on the post- 
period. These results show that the differences between the pre-period and 
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TABLE 2 


Na/K ratio 


Group 1 
Control period 1.44 
Pre-period . 1.47 
K diuresis period . 1.34 
Post-period 0.96 
Differences of ratios pre-period : post-period 0.51. 
4 experiments. 18 rats in each group. 
t= 2.6 (0.05 > P > 0.02). 
Mg per 100 g 
rat per 3hours |_ Na 
K ratio 
Na K 
Group 2 
Control period 
3 Exps. 13 rats in each group . 3.55 2.56 1.39 
Pre-period 
9 Exps. 30 rats in each group 2.70 3.0 0.96 
Post-period 
9 Exps. 30 rats in each group . 2.5 3.9 0.66 


| Difference of ratios pre-period : post-period = 0.3. 
t=1.9 (0.1>P > 0.05). 
| Groups I & II. Difference of ratios pre-period : post-period 


t=3.2 (0.01>P>0.001). 


0.36. 


Na/K ratio 


Group 3 
0.69 


Pre-period (6 rats) 
0.90 


Post-period (6 rats) . 


the post-period are almost significant. If the two groups of figures are taken 
together, however, P < 0.01. The object of the third asssay was to eliminate 
the possibility of a normal variation in the amount of sodium-retaining 
corticoid excreted during the same hours of the days when the potassium 
diuresis experiments were being carried out. The ratios are not significantly 
different, indeed the post-period has altered in the opposite direction. 


Discussion 


These results would appear to show that the ingestion of potassium salts 
by mouth causes an increase in the amount of a sodium-retaining corticoid 
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Fig. |. HOURS 


in the urine and probably in the blood. The problem however is, by what 
mechanism is an increase of the hormone in the blood effected. As the 
plasma potassium does not rise after taking it by mouth, any direct effect 
of this ion on the pituitary or adrenal gland would appear to be excluded. 
The following scheme is hence put forward. It is suggested that the extra 
potassium coming to the liver where it can be temporarily retained, inhibits 
the breakdown by this organ of a sodium-retaining corticoid such as aldo- 
sterone. The increase in the corticoid in the blood would then stimulate the 
kidney to excrete more potassium relatively to sodium, the plasma potassium 
would tend to fall as observed, until topped up by release from the liver. 
This process would continue until most of the potassium had been excreted. 
If the capacity of the liver to retain potassium were exceeded, as on the 
third day (Fig. 1) it is conceivable that some should be released in advance 
of its excretion by the kidney and hence the slight increase in level noted 
on this occasion. This hypothesis gives the liver a controlling and not a 
secondary role in maintaining a certain level of corticoid in the blood and 
hence in the excretion of potassium. Hence the liver appears to play the 
same part in relation to salt corticoid level in the blood as the pituitary does 
in relation to the other corticoids, although there appears to be no necessity 
as yet of postulating a substance analogous to ACTH. This conception is 
in keeping with the fact that not all the adrenal gland degenerates after 
removal of the hypophysis. The residual active part is supposed to secrete 
the salt corticoids. Further it has been shown that ACTH has little or no 
effect on the output of aldosterone and that the factors controlling its 
secretion are obscure (Gaunt ef al.). The liver moreover is known to be an 
organ concerned in the breakdown and disposal of corticoids but so far 
not in a controlling role in relation to body requirements (Bongiovanni & 
wisenmenger). These observations may have pathological significance. If 
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he liver responds to exogenous potassium by release of a corticoid into 
he blood it would appear reasonable to assume that it should do the same 
‘ supplied from an endogenous source. There are several conditions fre- 
juently characterised by oedema; salt retention, an increase in sodium- 
etaining corticoid in the urine (Singer, Luetscher), and a loss of potassium 
rom the body cells, such as occurs in nephrosis (Fox & Slobody), and 
ongestive heart failure. [t is suggested that the release of potassium from 
he tissues in those conditions may be partially responsible for stimulating 
he liver to release a salt corticoid and thus cause sodium retention. It is 
so suggested that the post-traumatic sodium retention may be caused 
»y the loss of potassium usually found in this condition. Such a post- 
raumatic increase in the sodium-retaining corticoid has been noted (Garcia- 
laurada). It should be kept in mind that the results have been obtained 
mn chloroform extracts of urine which contain substances other than aldo- 
sterone which may condition its activity. In this connection the figures in 
lable 2 Group 2 assay may be of significance. The total electrolyte excretion 
has been calculated for all experiments per 100 g rat for 3 hours. It will be 
noted that the decrease in the Na/K ratio from the control to the pre-period 
is effected largely by a decrease in sodium excretion. On the other hand, 
the fall in the ratio from the pre-period to the post-period has been effected 
largely by an increase in the potassium output. 


I am indebted to Professor R. C. Garry for his helpful criticism. 


Summary 


The ingestion of potassium salts by the normal human subject is associated during 
the ensuing diuresis, with an increase in sodium-retaining corticoid in the urine while 
the plasma potassium level falls. 

The liver appears to play a controlling and no mere passive role in maintaining the 
level of a salt corticoid in the blood and hence indirectly in the metabolism of sodium 
and potassium. 

This effect of potassium salts on the liver may play a part in pathological conditions 
such as nephrosis and congestive heart disease, where there is a loss of potassium 
from the tissues and an increase of a sodium-retaining corticoid in the urine. 


Leffet de Vingestion de sels de potassium sur Vexcrétion des corticoides retenants du 
sodium dans Vhomme. 


L’ingestion de sels de potassium par homme normal est, pendant la diurése con- 
sécutive, associée & une augmentation du corticoide retenant du sodium dans lurine. 


En méme temps le taux de potassium plasmatique est diminué. Le foie semble con- 
tréler activement le taux du corticoide de sel dans le sang. I] contréle done aussi, 
indirectement, le métabolisme de sodium et de potassium. L’effet des sels de potassium 
sur le foie peut étre important dans des conditions pathologiques comme la néphrose 
et les défaillances cardiaques congestives, ot les tissus perdent du potassium et ott 
le corticoide retenant du sodium est augmentés dans l’urine. 
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Die Wirkung von Kaliumsalzen auf die Ausscheidung von natriumretinierenden Corti 
coiden beim Menschen. 


Die Aufnahme von Kaliumsalzen ist beim normalen Menschen wihrend der nach- 
folgenden Diurese von einem Anstieg der natriumretinierenden Corticoide im Urin 
begleitet, waihrend der Kaliumspiegel im Serum sinkt. Die Leber scheint eine tiber- 
wachende und nicht nur passive Rolle zu spielen, indem sie den Salzcorticoidspiegel 
im Blut aufrechterhalt und daher indirekt den Natrium- und Kaliumstoffwechsel. 
Diese Wirkung von Kaliumsalzen auf die Leber mag bei pathologischen Zustiinden, 
wie Nephrose und congestiven Herzerkrankungen, eine Rolle spielen, wo ein Verlust 
von Kaliumsalzen aus dem Gewebe und ein Anstieg der natriumretinierenden Corti- 
coide im Urin besteht. 


Efecto de la ingestion de sales de potasio sobre la excresion de corticoides retensores de 


sodio en el hombre. 


La ingestion de sales de potasio por el hombre normal se asocia, durante la diuresis 
posterior, con un aumento del corticoide que retione sodio en la orina mientras el 
nivel plasmatico de potasio decae. El higado parece ejercer un control y un rol no 
meramente pasivo en el mantenimiento del nivel de mineralocorticoides en la sangre 
y por lo tanto indirectamente en el metabolismo del sodio y potasio. Este efecto de las 
sales de potasio sobre el higado puede desempenar un rol en condiciones patolégicas 
como la nefrosis e insuficiencia cardiaca congestiva, donde existe una pérdida de 
potasio a nivel de ios tejidos y un aumento del corticoide que retiene sodio en la orina. 
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From the Department of Child Health, University of Manchester, and the Bury & 
Rochdale Hospital Groups 


Acute Osteomyelitis in Infancy 


by B. WOLMAN 


Acute osteomyelitis may occur at any age from the newborn period 
onwards, and usually develops as a result of a septicaemia or from local 
trauma or sepsis. 

The disease is now usually regarded as being uncommon. Certainly the 
incidence and severity have decreased in the past fifteen years, firstly 
because we have a better knowledge of the treatment of the sick child and 
secondly because of the advent of the antibiotics. However, in the past 
three years, nine infants under the age of six months and nine older children 
with this disease have come under my care. 

This first group of nine infants is thought to be of sufficient interest to 
warrant reporting (Table 1). In all but three cases the disease started in the 
neonatal period, that is within the first month of life, the youngest being 
nine days old. 

In all but one of the infants (Case 7), the disease was preceded by a minor 
infection such as a mildly septic umbilicus, paronychia, conjunctivitis or a 
purulent nasal catarrh. In each case the infection appeared to be a mild 
one for which no special treatment had been considered necessary, or alter- 
natively had been confined to very simple measures. 

This sepsis had persisted for varying periods up to seven days and then 
had been followed by the usual clinical picture of osteomyelitis. The out- 
standing local symptom was swelling at the affected site and in the case 
of involvement of a long bone, loss of function of a limb. 

In seven babies, there was swelling of the involved parts—the right 
thigh in three cases, the left thigh in two cases and the left arm in two 
cases, and loss of use of the limb so that the mothers of the three oldest 
babies were worried about the possibility of poliomyelitis. In fact in two 
of these cases because of the slightness of the preceding sepsis, the diagnosis 
of scurvy was considered. 

In two of the youngest babies there was a purulent nasal discharge 
followed by, or associated with, swelling and induration of the right side 
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or in a developing dental sac. 


considered. 


Fig. 1. Case 5. X-ray changes in 
right femur at onset of disease. 
Fig. 2. Case 5. Right femur, one 
month after onset of disease. 
Fig. 3. Case 5. Right femur, two 
months after onset of disease. 
Fig. 4. Case 5. Right femur, five 
months after onset of disease. 


of the face extending from below the eye to the side of the nose and down 
to the upper lip. Here the infection possibly started in the maxillary antrum 


The striking feature about the disease was the general good condition of 
the infant. In each case the temperature was hardly more than 100 and 
the baby had been feeding well without vomiting. Apart from irritability 
and crying when the affected part was handled, there was no generalised 
systemic upset. Because of the minimal original infection and the good 
general progress of the infant, the diagnosis is often made late, and as the 
disease is thought to be uncommon especially in this age group, even not 
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The infecting organism was obtained on blood culture in six of the nine 
‘ases, and in each of these cases was a Staphylococcus aureus coagulase 
iositive. The same organism was obtained from the culture of the pus from 
he original site of infection in five cases out of the six, suggesting a septi- 
aemia had followed the original infection. In two of the other three cases 
he same organism was obtained, in pus from the joint (Case 8) and in the 
imbilical discharge (Case 9). Except in two cases (Cases 5 and 9), the 
taphylococcus was found to be penicillin resistant but sensitive to the other 
intibiotics. The predominance of the staphylococcus was interesting and 
onfirms the tendency of the paediatrician to blame this organism more 
han any other for neonatal sepsis. It has superseded in importance and 
‘irulence the haemolytic streptococcus in this age group and therefore these 
‘indings are in agreement with those of Blanche in Los Angeles in 1952 
und differ from those of Green reported from Boston in 1935. 

X-rays were taken of the affected parts in all cases, but it was unusual 
o find any abnormality at the onset of the disease and in fact no radiological 
ibnormality was detected at all in four cases. The absence of radiological 
ibnormalities, however, does not invalidate the diagnosis. Periosteal eleva- 
tion and calcification developed after seven to ten days in two cases and 
became extensive. Several X-ray pictures show the changes which take 
place and, as healing progressed, the gradual re-absorption of this new 
bone, and return to normal. 

Treatment was carried out by intensive systemic therapy using the 
appropriate antibiotics until all signs of inflammation had disappeared. 
Because of the penicillin resistance, streptomycin (250 mg twice daily 
intramuscularly) was the drug of choice, and a wide range antibiotic such 
as terramycin (50 mg per lb = 100 mg per kg body weight per day) was given 
in addition. The local signs, raised temperature and white cell count, if 
elevated, usually subsided within three or four days but treatment was 
continued until the blood sedimentation rate had returned to normal, 
which varied fr. . three to six or eight weeks. Treatment included oral 
vitamin B and careful observation in case of the development of thrush in 
the mouth. No deafness was noted at follow-up in any child. 


Results 


A good eventual result was obtained in all cases, with no residual disability. 

In one baby with osteomyelitis of the maxilla, there was a mild degree 
of relapse occurring one month after cessation of six weeks’ treatment. 
Minimal swelling re-occurred with a local purulent point at the inner end 
of the maxilla but this settled down without any surgical interference after 
two further weeks of treatment. 
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In the other case of osteomyelitis of the maxilla, two upper incisor teeth 
extruded and were eventually removed. 

In two other cases there was a relapse after the initial treatment had 
been completed. A small localised abscess at the inner aspect of the thigh 
developed and began to discharge thin pus and continued to discharge 
until a minute piece of sequestrum, no bigger than a grain of rice, was 
extruded. The discharge then ceased, the wound healed and the child has 
had no further trouble. The follow-up has been eighteen months and 2} 
years respectively. 

In only two of these cases was there a septic arthritis in association with 
the bone lesion. In addition to general systemic treatment these infants 
had daily aspiration of the joint carried out until no further pus was obtained. 
Immobilisation was maintained by a plaster shell and intensive physio- 
therapy was given to the quadriceps muscle for twelve months and six 
months respectively. There is no residual disability at the present time 
and both children walk perfectly well. 


This paper was read at the Annual Meeting of the Manchester Paediatric Club in 
September, 1955, and I am grateful to several colleagues for their helpful criticism 
and advice. 

Mrs. Layeock of the Department of Clinical Photography, Birch Hill Hospital, was 
responsible for the photographs. 


Summary 


Nine cases of acute osteomyelitis in infancy are described. In all but one of the 
infants the disease was preceded by a minor infection without any marked systemic 
disturbance. In each case the infant seemed to be in good general condition in spite 
of the disease which was shown by local swelling and/or loss of function. 

Staphylococcus aureus (coagulase positive) was the organism obtained on blood 
culture in six of the nine cases and this organism was also grown from pus obtained at 
the site of the original infection in two of the other three cases. 

Prolonged treatment with appropriate antibiotics was invariably successful. 

It is concluded that acute osteomyelitis is still a common disease in infancy which 
should be treated as an urgent medical emergency. Surgical treatment is now hardly 
ever needed. 


L’ostéomyélite du nourrisson. 


Neuf cas d’ostéomyélite aigiie de nourrissons sont décrits. Dans tous les cas, excepté 
un, la maladie était précédée par une infection insignificante sans disturbation systé- 
mique marquée. Tous les nourrissons étaient en bonne condition générale malgré la 
maladie qui se manifestait par un gonflement local et/ou une perte de fonction. Dans 
6 de ces 9 cas hémoculture démontrait des staphylocoques doré (positifs & la coagulase). 
Le méme organisme était cultivé du pus obtenu & la place de l’infection primaire dans 
deux des trois cas restants. Un traitement prolongé avec des antibiotiques appropriés 
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était toujours couronné de suecés. En conclusion, l’ostéomyélite aigiie est encore une 
iffection commune dans lage de nourrisson qui doit étre traitée comme un cas 
lurgence médicale. Aujourd’hui un traitement chirurgical n’est guére nécessaire. 


1kute Osteomyelitis im Sduglingsalter. 

Neun Fille von akuter Osteomyelitis im Saéuglingsalter werden beschrieben. In 
illen Fallen ausser einem ging der Erkrankung eine leichtere Infektion ohne irgend- 
welche ausgesprochenen Allgemeinst6rungen voraus. Regelmissig schienen die Siéug- 
linge trotz der Erkrankung, die mit lokaler Schwellung und/oder Funktionsverlust 
einherging, in gutem Allgemeinzustand zu sein. Staphylokokkus aureus (Koagulase 
positiv) konnte in 6 von 9 Fallen im Blutkulturen geziichtet werden und dieser Keim 
wurde auch in dem Eiter nachgewiesen, der bei zwei von den anderen drei Fallen 
am Ort der Primirinfektion gewonnen werden konnte. Langdauernde Behandlung 
mit entsprechenden Antibiotica war regelmiissig erfolgreich. Es wird abschliessend 
gefolgert, dass die akute Osteomyelitis immer noch eine geliufige Erkrankung des 
Sauglingsalters ist, die als dringendes medizinisches Ereignis behandelt werden sollte. 
Chirurgische Therapie wird jetzt kaum mehr bendtigt. 


Osteomielitis aguda en el lactante. 


Se presentan 9 casos de osteomielitis en lactantes. En todos menos uno, la afeccién 
fué precedida por pequenas infecciones sin marcado disturbio general. En todos los 
casos el lactante presenté buen estado general a pesar de la enfermedad la cual estuvo 
representada por inflamacién local y/o pérdida de la funcién. En seis casos el hemo- 
cultivo mostr6 estafilococo dorado (coagulasa positiva), organismo que también fué 
encontrado en el pus de 2 de los 3 casos restantes. El tratamiento prolongado con 
antibidticos fué invariablemente seguido de éxito. Se concluye que la osteomielitis 
aguda sigue siendo una enfermedad comin en los lactantes y debe ser tratada como 
una urgencia médica. E] tratamiento quirtirgico es raras veces necesario. 
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From the Children’s Hospital, University of Oslo, Norway 
(Head: Professor LErF SALOMONSEN) 


Erythrocyte Production and [ron Stores in Premature Infants 
During the First Months of Life 


The Anemia of Prematurity—Etiology, Pathogenesis, 
Iron Requirement 


by MARTIN SEIP and SVERRE HALVORSEN 


The main purpose of the investigations to be reported has been to study 
the erythrocyte formation and iron stores in premature infants, in order 
to elucidate the etiologic and pathogenetic factors in the early anemia ‘of 
prematurity and the iron requirements of premature infants. 


Premature infants with birth weights below 2000 g who were treated in the Child- 
ren’s Hospital, University of Oslo, have been studied. The main series includes 16 
infants, 8 of whom weighed less than 1500 g at birth. An additional 13 prematures 
and a number of full-term infants have been studied in less detail. 

The premature infants were treated in incubators at a temperature of 32-33° C 
until they reached a weight of 2000 g. Oxygen was administered only on strict indica- 
tions, and then in moderate concentrations. One infant with prolonged asphyxia 
received oxygen for six weeks after birth, the others received either no extra oxygen, 
or only for a few days. The diet consisted of human milk for about 8 weeks, subse- 
quently of cow’s milk. From the fourth day of life, supplements of A, C, D vitamins 
and skimmed dried milk were given. Iron medication was not given until the bone 
marrow was found to be hemosiderin-free. One infant died of bronchopneumonia at 
the age of 54 weeks. Five of the sixteen had short cyanotic spells. No other serious 
complications were recorded. 


Methods 


Erythrocyte production was evaluated by means of meticulous reticulocyte counts, 
using a method described by Seip. Reticulocyte counts were performed twice a week 
by one observer (M.8.). Because all red blood cells normally leave the blood-forming 
organs as reticulocytes, reticulocyte counts, when performed by an accurate method, 
give reliable information concerning changes in rate of erythrocyte production. 

Iron stores were studied in bone marrow preparations stained by the Turnbull 
stain, which in the authors’ opinion gives better preparations than Prussian blue, 
originally used by Finch. Tibial punctures were performed, and about 1 ce of bone 
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narrow was aspirated. The aspirated fluid was mixed in a Petri dish with 1 ce sodium 
itrate solution (3.1 per cent). Visible fragments of bone marrow tissue were collected, 
ixed in 10 per cent formalin-aleohol, embedded in paraffin, sliced and stained. The 
slides were evaluated and graded according to Finch from 0 to 6 by one observer 


S. H.). 

Sometimes, particularly in newborns, it was difficult to obtain enough marrow 
issue. Therefore, bone marrow biopsies were also taken immediately after death in 
our prematures who died shortly after birth from diseases that probably could not 


1ave influenced the babies’ iron stores. 

In all, 118 bone marrow punctures were performed. Satisfactory preparations were 
btained in 90 of these. The first punctures were done on the third to the fifth days 
f life. As a rule, the tibial punctures were repeated every four weeks, in some infants 
very two weeks. In 5 cases one puncture only was performed. 

Hemoglobin determinations were done from heel blood with a Sicca hemometer at 
weekly intervals during the stay in hospital. The hemoglobin percentage was recorded, 
using Haldane’s standard. Red blood cells were counted in a Buerker counting chamber. 
Intensity of growth was followed by means of daily weighings. 


Results 


It will be seen from Fig. 1 that the hemoglobin values followed the well- 
known trend, with a marked drop during the first eight weeks of life. A 
similar, though less pronounced decrease is found also in full-term infants. 
The premature infants with the lowest birth weights on an average show 
the lowest hemoglobin levels in this period of life, with a minimum of about 
60 per cent, in comparison to 70 per cent for those weighing more than 
1500 g at birth. 

The reticulocyte levels, and hence the rate of erythrocyte formation, 
appear from Fig. 2. For a few days after birth, rate of red blood cell forma- 
tion is high, then rapidly decreases to a low level at 1-2 weeks of age. 
A period of relatively low erythropoietic activity follows. This period is 
short (1-2 weeks) in the smallest infants (birth weights below 1500 g), 
somewhat longer (3-4 weeks) in the heavier prematures, and longest in 
full-term infants. It is replaced by a period of intensive, and, in the smallest 
prematures, even highly intensive erythrocyte regeneration with high 
reticulocyte values. 

Using the described method, the average number of reticulocytes was 
found to be 1.57 per cent in healthy adults. Reticulocyte values above 
2 per cent indicate an increased rate of erythrocyte formation. Fig. 3 illu- 
strates the infants’ age in weeks, when the first signs of increased red cell 
regeneration (i.e. reticulocyte values higher than 2 per cent) could be 
demonstrated, in relation to the birth weights. We see that signs of increased 
blood regeneration occur at an earlier moment in infants with the lowest 
birth weights, than in those with higher birth weights. 


> 
} 
) 
| 
\ 


MARTIN SEIP AND SVERRE HALVORSEN 
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WEEKS AFTER BIRTH 


Fig. 1. Average hemoglobin levels in the present series of premature infants. 


Reticulocyte curves for the first months of life similar to ours have also 
been found by others (Magnusson, Schulman ef al., and others). However, 
previous authors have not paid particular attention to the difference in 
the various weight groups. 

Fig. 4 illustrates the intensity of growth. The weekly weight gain has 
been expressed in per cent of the infant’s weight at the beginning of the 
week. The black columns show the average weekly weight gain for the 8 
prematures in the main series with birth weights below 1500 g, the white 
columns corresponding figures for the 8 babies with birth weights of 1500- 
2000 g. The smallest infants showed, relatively speaking, a considerably 
higher intensity of growth, particularly in the period from the third to the 
twelfth weeks after birth. From the third to the seventh weeks of life the 
average weekly weight gain even exceeded 10 per cent in the lowest weight 
group. The infants weighing 1500-2000 g at birth also showed the highest 
intensity of growth in the same period. 


Comments 


The data presented can elucidate several important problems pertaining 
to the etiology and pathogenesis of the anemia of prematurity, and may 
also to some extent explain the normal decrease in hemoglobin in fullterm 
infants in the first months of life. 

In several of the most important publications from recent years dealing 
with the anemia of prematurity (Gairdner et al., Schulman et al.), the 
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ransient decrease in erythropoietic activity is maintained to be the most 
mportant pathogenetic factor, and next to this growth. These authors 
hink that increased hemolysis is only of minor, if any, importance. 

Our data, however, demonstrate convincingly that reduced erythropoietic 
ctivity contributes only very little to the postnatal drop in hemoglobin 
nd erythrocyte levels in the smallest premature infants. In the greater 
art of the period, when these infants show falling hemoglobin values, 
rythropoietic activity is increased, or even highly increased. The period 
f reduced erythropoiesis in this group is 1-2 weeks, sometimes shorter, and 
ven in this period erythrocyte formation is evident (Fig. 2). In the heavier 
rrematures, reduced erythrocyte formation plays a somewhat greater role 
n the pathogenesis of the falling hemoglobin level, although other factors 
we certainly more important. In full-term infants the period of reduced 
‘rythropoiesis is longer, and therefore more important, but does not play 
he dominating role attributed to it by Gairdner & coworkers. 

In premature infants the intensive growth is a much more important 
ind probably the most important pathogenetic factor. However, the drop 
in hemoglobin and erythrocytes is so rapid, despite a high rate of eryth- 
‘ocyte formation, that it can not be explained by growth alone, but only 
oy the assumption that hemolysis is also considerably increased. We 
have other strong reasons, too, to suppose that the longevity of fetal red 
cells is reduced. Hollingsworth in his studied of fetal erythrocytes labeled 
by radio-chromium found their life span to be considerably shorter than 
the life span of adult red cells. Kiinzer’s determinations of the amount of 
bile pigment in the stools, which is relatively high for about 10 weeks after 
birth, are also strongly indicative of an increased erythrocyte destruction. 
Probably, the average red cell survival in premature infants during the 
first weeks of life is less than half the normal survival of adult red cells. 

In Fig. 1 the hemoglobin percentage is already falling in the first and 
second weeks. This apparent decrease is mainly due to the fact that the 
determinations have been performed with heel blood, which in the first 
two weeks of life gives unduly high hemoglobin levels and no correct measure 
of the hemoglobin concentration in the circulation as a whole (Oettinger & 
Mills). The decrease recorded in the first and second weeks is to the greatest 
extent due to an adjustment of the hemoglobin level between the different 
parts of the circulation. The subsequent fall, however, represents a marked, 
real decrease in the hemoglobin concentration. 

In healthy full-term infants erythrocyte production is intensive and 
remains approximately unaltered for about three days after birth, and 
then in the next 2-3 days decreases to a low level (Seip). The decrease in 
reticulocyte values and rate of red cell formation is somewhat delayed in 
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Fig. 2. Reticulocyte levels in premature infants. 


premature infants. But the main features of the reticulocyte curves are 
alike in premature and full-term infants, and the reasons for the rapid 
decrease in reticulocyte level and erythropoietic acitivity are the same: 
(1) the improved oxygen supply, and (2) the transient cessation of growth 
after birth. 

When red cell regeneration after a short or somewhat more prolonged 
delay again increases, there are also two main causes: diminishing hemoglobin 
level in the circulating blood, and the resumption of growth. The rate of 
erythrocyte formation in premature infants in the first months of life is 
chiefly governed by their hemoglobin level and their intensity of growth. 

Other circumstances being equal, the stimulation exerted on the bone 
marrow by the blood-regulating mechanisms to produce hemoglobin and 
red cells is the greater, the lower the hemoglobin level. This fact holds true 
also in infancy (Gairdner et al.). From our data we may conclude that the 
intensive growth in premature infants in this age group is also exerting a 
marked stimulating influence on erythropoiesis. This relationship between 
intensity of growth and rate of red cell formation is of course particularly 
evident in the lowest weight group. A comparison of the black columns in 
Fig. 4 and the corresponding reticulocyte curves (Fig. 2) demonstrates 
the close relationship between intensity of growth and reticulocyte levels 
in this period of life. The reticulocyte curves are lagging slightly behind, 
because a certain time is required before the full erythropoietic effect of 
an increased rate of growth can be achieved. 
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‘ig. 3. The age in weeks, when signs of increased red cell regeneration (reticulocyte values 
higher than 2 %) could be demonstrated. in relation to the birth weight. 


PER CENT WEIGHT GAIN PER WEEK 


WEEKS AFTER BIRTH 


Fig. 4. Average weekly weight gain in the present series. White columns: Infants with birth 
weights 1500-2000 g. Black columns: Infants with birth weights 980-1500 g. 


The effect of growth on erythropoiesis is brought about in two ways. 
Growth leads to an increase in blood volume with a following dilution of 
the blood, and falling hemoglobin levels, which in turn leads to a stimulation 
of the bone marrow. However, it emerges from a detailed study of our data, 
especially for the smallest prematures, that growth may stimulate erythro- 
poiesis before a greater decrease in hemoglobin takes place. In our opinion 
this must be because growth requires an increased oxygen consumption 
and, thereby, an increased demand for oxygen-carrying cells occurs. 

Gairdner et al. have pointed out that in full-term infants erythropoietic 
activity is low, until the hemoglobin concentration has dropped to 11-12 
2/100 ce of blood (75-80 per cent), and that the bone marrow is not stimu- 
lated to an increased red cell production until this level is reached. 
He considers this hemoglobin level to be ‘‘normal”’ in infancy. This is not 
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entirely so in premature infants in the period of most intensive growth. 
In these signs of increased erythrocyte formation (reticulocyte values above 
2 per cent) can often be found several weeks before such a low hemoglobin 
level is reached. In our series the infants with the most rapid growth spurts 
presented signs of increased erythropoietic activity while the hemoglobin 
content of the blood was still more than 100 per cent. In 9 out of 16, reti- 
culocyte values higher than 2 per cent, and often considerably higher, were 
found while the hemoglobin concentration was still 90 per cent or above. 
Of these, 6 were in the group with birth weights 980-1500 g. 

The lowest hemoglobin levels are found from eight weeks of age. However, 
in many cases the highest reticulocyte counts (i.e. the most active eryth- 
ropoiesis) were found before eight weeks of age. The subsequent decrease 
in erythropoietic activity is thought to be due to the decreasing rate of 
growth from the seventh or eighth week. 

These facts make it clear that the blood-forming organs are stimulated 
at a higher hemoglobin level, when intensity of growth is high. 

A great number of theories have been put forth in order to explain the 
etiology of the early anemia of prematurity, and the postnatal drop in 
hemoglobin level in full-term infants. Many authors have maintained that 
the anemia of prematurity is caused by an insufficiency of the blood- 
producing organs (Magnusson, Lichtenstein & Nordenson, Kiister, YIpp6). 
However, from the data discussed above we see that premature infants at 
birth have an extremely active erythrocyte formation, and that their 
blood-forming organs even in the first months of life are capable of a great 
production of red cells, when properly stimulated (e.g. by intensive growth, 
cyanotic heart disease, or by a sufficiently great fall in hemoglobin). The 
bone marrow studies reported in favor of the theory of a bone marrow in- 
sufficiency (Lichtenstein & Nordenson, Gairdner et al.) merely reflect the 
fluctuations in rate of erythrocyte formation discussed above, and do not 
prove the tenability of the theory. 

Gairdner et al. have a somewhat different explanation. They maintain: 
“The early anaemia of premature infants is due mainly to the slow response 
of erythropoiesis to the stimulus of anaemia.’ Our findings are hardly 
compatible with this view. The bone marrow seems to respond rapidly 
when stimulated by intensive growth. We have also observed that pre- 
mature infants in connection with spells of asphyxia respond with an 
almost immediate reticulocytosis, of the same order of magnitude as seen 
in adults subjected to experimental hypoxia (Seip 1953). 

In our opinion it is “normal” and adequate both in premature and 
full-term infants, when intensity of growth is not particularly great, to 
have lower hemoglobin values than adults, because the oxygen consumption. 
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s—relatively speaking—lower. The main function of the hemoglobin is to 
transport oxygen to the different organs and tissues. As discussed in detail 
i1 an earlier publication (1953), the rate of erythrocyte production normally 
(vithin certain limits) is governed by the oxygen supply, or, more correctly, 
|.y the relationship between oxygen supply and oxygen consumption. Pro- 
ably the oxygen tension in a specific blood-regulating center is the decisive 
'uctor. When the oxygen supply increases (staying in an atmosphere with 
igher oxygen content than the air), or the oxygen consumption decreases 
1ypothyroidism), the demands for red cells are reduced, resulting in a 
»wered erythropoietic acitivity. 

In infancy oxygen consumption, rate of growth not being particularly 
igh, is considerably lower than in older children and adults, in relation to 
he body surface, which is the most appropriate basis of comparison (see 
'. A. Smith, The Physiology of the Newborn Infant, for a further discussion 
f this point and for references). In premature infants the oxygen consump- 
ion is even lower than in full-term infants, and in direct relationship to 
heir birth weights. The low basal metabolism also manifests itself in their 
iypothermia during the first weeks after birth. In our lowest weight group 
he body temperature was on an average 34°C during the first week, and 
‘ose gradually to 37°C at seven weeks of age. In the group with birth weights 
£ 1500-2000 g the average body temperature was 36°C during the first 

week, and rose to 37°C in five weeks. 

Because of the lower “‘basic oxygen consumption” in prematures they 
ordinarily do not need as high hemoglobin levels as full-term infants. 
However, growth increases the oxygen consumption. We have also seen 
above that growth increases the rate of erythrocyte formation. This fact 
is important evidence in favor of our theory that the low hemoglobin levels 
in premature and full-term infants are related to their oxygen consumption. 

To some extent, however, the early anemia of prematurity is also due 
to the fact that the blood-producing organs in the period of most intensive 
growth are not able fully to meet the demands. Particularly in the lowest 
weight group this moment is of considerable importance. The high reticulo- 
cyte values in the period from 3-6 to 12-16 weeks of age are a sign of a 
stronger-than-normal stimulation of the erythropoietic organs, and show 
that the hemoglobin level in this period is lower than it ideally (considering 
the babies’ oxygen requirements) should have been. These findings, and the 
iron requirements of premature infants, possibly also the risk of retinal 
hypoxia, are features suggesting that in the period of most intensive growth 
one or more blood transfusions may be beneficial, if hemoglobin is low. 

The main etiologic factor causing the relatively low hemoglobin and 
erythrocyte values in premature (and full-term) infants during the first 
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months of life is in our opinion their relatively low oxygen consumption 
under “‘basic’”’ conditions. Intensive growth and a reduced red cell survival! 
are factors of more secondary importance, though not unimportant. The 
influence of these is greatest in prematures, especially in the lowest weight 
group. 


Stainable Iron in the Bone Marrow of Premature Infants during 


the First Months of Life 


The results for the whole series are given in Fig. 5. Shortly after birth 
no or very little hemosiderin is present in the bone marrow (grades 0-1). 
In all cases examined during the next weeks an increase in hemosiderin 
can be demonstrated, and in some cases to such degrees (grade 4) as are 
seen in adults in pathological conditions only: infections, pernicious or 
hemolytic anemia, hemochromatosis. The largest amounts of hemosiderin 
are found between the fourth and eigth week of life. After this the deposits 
steadily decrease, until finally no hemosiderin can be demonstrated, 6-12 
weeks after birth. In cases where repeated bone marrow studies were done, 
the course in the individual baby follows the same trend as in the series as 
a whole. Most of the infants were discharged from the hospital at the age 
of 8 weeks, and few punctures have been performed between 9 and 12 weeks 
of age. 

Fig. 6 shows the distribution of the results when the infants are grouped 
according to their birth weights. Because of the relatively small number 
studied, only two groups are used, with birth weights below and above 
1400 g respectively. In the smallest prematures generally less hemosiderin 
is found, and they are hemosiderin-free earlier (6-8 weeks) than the heavier 
premature infants (8-12 weeks). 
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Fig. 5. Bone marrow hemosiderin in premature infants. Results of the whole series. 
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Fig. 6. Bone marrow hemosiderin in fullterm and premature infants grouped according to 
birth weight. 
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Fig. 7. Bone marrow hemosiderin at the age of 8 weeks plotted against the birth weight. 


The same relation to the birth weight is seen from Fig. 7, in which the 
hemosiderin content of the bone marrow at the age of 8 weeks is plotted 
against the birth weight of the respective babies. A similar figure at the 
age of 6 weeks shows the same distribution. 

Fig. 6 also shows the results in full-term infants for comparison. In 
these babies a large amount of hemosiderin can be demonstrated in the 
bone marrow until the age of 14-16 weeks. After 18-20 weeks the bone 
marrow is hemosiderin-free in all cases examined. 

Six premature infants received iron medication (ferrum reductum 
0.1 x 2) from the age of 8-12 weeks. Bone marrow aspirates taken between 
12 and 20 weeks of age showed a few hemosiderin deposits (grade 1) in one 
case, and no stainable iron in the others. 
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Comments 


The method used to demonstrate hemosiderin deposits in the bone marrow 
is not precisely quantitative, but it gives a reliable index of the iron stores 
(Finch et al., Hutchinson). These investigators found a close relationship 
between the findings with this method and the expected pathological changes 
in iron metabolism. In healthy adults they found a few hemosiderin deposits 
(grades 1-2), in iron deficiency states no stainable iron (grade 0), and in 
infections, hemolytic anemia and hemochromatosis increased amounts 
(grades 3-6). 

An important part of the iron stores, the ferritin, is not measured with 
this method. Shairer & Rechenberger compared the iron content of the 
liver and spleen with histochemical and quantitative, chemical methods, 
and they found that a considerable amount was left even when it could 
not be demonstrated histochemically. Finch et al. state as a result of their 
quantitative studies that hemosiderin and ferritin are used in a parallel 
manner, and information of hemosiderin will accordingly also inform about 
the total iron depot. In a review article (1955) they say that a hemosiderin- 
free bone marrow is the first sign of iron deficiency in adults. 

The most iniportant increase in the iron content of the fetus takes place 
in the last two months of pregnancy as has been shown by Jerlov and Iob & 
Swansson. The greatest part of this iron is in the hemoglobin, and the in- 
crease in the depot organs is small. At birth the iron content of the liver and 
spleen is small (Widdowson & Spray, Langley). The present study shows 
that the bone marrow also contains only small amounts of iron during the 
first days after birth. 

Studies on autopsy materials, both with quantitative, chemical investiga- 
tions (Gladstone, Stearns & McKinley) and histochemical methods (Langley), 
have shown increasing iron stores during the first weeks of life. The same 
increase is found in our “‘normal’’ premature infants. This verifies that the 
postnatal siderosis is a normal phenomenon. Langley found that the siderosis 
remained unchanged until 2-3 months of age both in full-term and premature 
infants, and decreased slowly after this point. We have found a difference 
between full-term and premature infants, and also a difference between 
small and heavier prematures. The cause of this discrepancy may partly 
be that Langley’s figures did not include infants born more than 8 weeks 
prematurely. Also the fact that infection was the cause of death in most of 

his cases may account for the increased deposition of iron in the depot organs. 

When the results of the reticulocyte counts and those of the iron investiga- 
tions are compared, we find that the findings verify each other. In the 
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smallest infants the period of scanty erythropoiesis is short, and an active 
ylood regeneration starts early. As a result of this there will be an increased 
lemand on the iron stores. This coupled with the rapid growth will rapidly 
empty these stores. The hemosiderin deposits started to decrease before the 
hemoglobin values had reached their minimum levels, and, in the smallest 
premature babies, they had even disappeared before this time. In spite of 
the fall in hemoglobin percentage, the formation of hemoglobin in these 
infants must be greater than the hemoglobin destruction. Growth is so 
rapid that the total hemoglobin increases although the hemoglobin per- 
centage is decreasing. 

From blood volume studies in premature infants, Schulman ef al. con- 
cluded that the total circulating hemoglobin is decreasing until 6-7 weeks 
of age and does not reach the same level as at birth until 16 weeks of age. 
Their opinion is that there can be no iron deficiency before the age of 3-4 
months. Blood volume determinations on infants in the first weeks of life 
must, however, be taken with reservations because the possibilities of errors 
are numerous. This is also pointed out by Schulman. In our opinion the 
total circulating hemoglobin in small premature infants reaches the same 
level as at birth much earlier. 

When the amount of iron in one depot organ is taken as a measure for 
the iron stores in general, the theory is accepted that the depot iron is 
equally distributed, and that the iron content in different depot organs 
does not vary independently. This is the most physiological concept and 
fits well with Hallgren’s comparative investigations on the iron content in 
liver and bone marrow. He found that the amount of iron in these depot 
organs was equally small when the organism was in a state of iron deficiency, 
but that the distribution was more uneven when there was a surplus of 
iron. Finch et al. using radioactive iron found certain variations in the distri- 
bution of iron in the beginning of a test period. The hemoglobin iron for 
instance was mostly deposited in the spleen. Under normal conditions, 
however, even in premature infants, one can assume that the iron of the 
different depot organs is affected equally. For a further discussion on this 
problem see Josephs. 

It is generally accepted that the late anemia of prematurity is due to 
iron deficiency and can be cured with iron therapy. Concerning the initial 
fall in hemoglobin, different investigators have come to different conclu- 
sions. Blackfan & Diamond state that iron medication has no influence 
upon this fall, while Gairdner et al. found that the fall in hemoglobin stopped 
earlier in small infants (birth weights below 1620 g) if given iron from 2-3 
weeks of age than if untreated. They advocate giving iron after 3-4 weeks 
of age to the smallest infants. Reedy et al. came to a similar conclusion. On 
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the other hand, Schulman e¢ al. concluded that iron therapy is unnecessary 
before 3 months of age. 

In the present investigations the iron stores have been studied directly, 
and our results should make it possible to draw valuable conclusions con- 
cerning the optimal time to start iron treatment in premature infants. There 
is, so far, no absolute criterion that the organism is in a state of iron deficiency 
by a certain amount of hemosiderin in the bone marrow, but one must 
rely on clinical studies in adults. We have followed the definition of Finch 
that iron deficiency exists when the bone marrow is hemosiderin-free. 

It is not likely that iron medication has any effect on the erythropoiesis, 
not even stimulating, in the period of increasing iron stores. This agrees 
with most therapeutic trials. On the other hand one should not wait until 
a hypochromic anemia has developed. The earliest sign of iron deficiency 
should mark the latest moment for initiation of iron therapy. In our series 
this has been between 6 and 8 weeks of age for the smallest premature 
infants (birth weights below 1400 g) and between 8 and 12 weeks for the 
heavier ones. The present investigation has also shown that iron medication 
given orally is not always sufficient to keep the iron depots filled. We 
feel it must be desirable to start treatment earlier, at the point when the 
hemosiderin deposits begin to decrease, this indicating that more iron is 
used than is supplied from hemoglobin destruction and food. Although 
there is still iron available in the depot organs, iron given therapeutically 
may be more easily used than the depot iron (Josephs). The smallest prema- 
ture infants (birth weights below 1400 g) should receive iron from 4-6 
weeks of age and the heavier from 6-8 weeks, giving some consideration 
to the rate of growth in individual babies. This opinion is in agreement 
with that of Gairdner et al., but disagrees with the statement made by 
Schulman et al. We feel we should warn against starting iron therapy as 
late as at 3-4 months of age. 

It is possible that the most suitable way of giving iron to the very smallest 
infants will be as blood transfusions, because the blood-forming organs of 
these infants are working under a great stress on account of the highly 
intensive growth just at this time. Later one can go on with iron orally. 
In the heavier premature infants blood transfusion will not be necessary 
except on special indications. 

In full-term infants the hemosiderin deposits disappeared between 4 and 
6 months of age. According to the definition used here, they are in a state 
of iron deficiency from this time. Under normal conditions this deficiency 
rarely results in a distinct hypochromic anemia, and usually no iron medica- 
tion is needed. The findings recall the importance of an increased intake of 
food rich in iron from this time. It is also possible that general symptoms 
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uch as weakness and fatigue may be due to this subclinical ( = without 


nemia) iron deficiency. 
As in all blood studies on premature infants one must take into considera- 


ion that repeated blood removal even with cutaneous methods as used 
ere, may represent an iron loss which may influence the results. It is there- 
ve not unlikely that iron deficiency may have developed a little earlier 
1 this series than it usually does when no or very little blood is drawn from 
he babies. We do not, however, feel that this has had any important in- 
‘uence on our results. No difference was found between the group most 
ntensely studied and the others. 
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Summary 


Erythrocyte production in premature infants was investigated by meticulous reti- 
‘uloeyte studies. The amount of stainable iron was studied in bone marrow prepara- 
tions, using the Turnbull stain. Intensity of growth, hemoglobin and erythrocyte 
values were also recorded. 

During the first days of life, the rate of erythrocyte formation is high, then rapidly 
decreases until two weeks of age. This decrease is caused by improved oxygen supply 
and transient cessation of growth. Then a period of reduced erythropoiesis follows, 
short (1-2 weeks) in the smallest prematures, longer (3-4 weeks) in the heavier prema- 
tures, and longest in full-term infants. It is replaced by a period of intensive, and, in 
the smallest babies, even highly intensive erythrocyte regeneration. 

Growth exerts a stimulating effect on erythropoiesis, probably because it requires 
an increased oxygen consumption. 

The main reason for the low blood values in premature and full-term infants is 
probably their relatively low oxygen consumption, when intensity of growth is not 
particularly high. Therefore they do not need the same level of oxygen-carrying hemo- 
globin as adults. To some extent, however, the anemia is due to the fact that in the 
period of most rapid growth the blood-forming organs are not able fully to meet the 
demands. 

The pathogenetic factors leading to the postnatal drop in hemoglobin level are (1) 
growth, (2) increased hemolysis, (3) a transient decrease in erythropoietic activity. 

Immediately after birth little or no stainable iron is present in the bone marrow. 
In the following weeks a marked increase can be demonstrated (up to grades 2-4), 
the greatest amounts being found between 4 and 8 weeks after birth. After this point 
iron stores decrease, until finally no hemosiderin can be demonstrated, 6-12 weeks 
after birth. In the lowest weight group hemosiderin disappears earlier than in the 
heavier infants. In full-term infants the bone marrow becomes hemosiderin-free at 


16-20 weeks of age. 
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Total hemoglobin begins to increase after 4-6 weeks of age in the smallest prematures 
This soon leads to a state of iron deficiency (hemosiderin-free bone marrow), and is 
mainly due to their rapid growth. 

The smallest prematures should receive iron from 4—6 weeks and the heavier ones 
from 6-8 weeks of age, with infants showing the most intensive growth receiving medica- 
tion somewhat earlier than the others. 


Production dérythrocytes et réserve de fer chez le nourrisson prématuré pendant les pre- 
miers mois de la vie. 


La production d’érythrocytes a été examinée chez le nourrisson prématuré par une 
étude méticuleuse des réticulocytes. On a étudié, par le colorant de Turnbull, le taux 
du fer pouvant étre coloré dans la moelle osseuse. La croissance, les taux d’hémoglo- 
bine et d’érythrocytes ont aussi été notés. La vitesse de formation des érythrocytes 
est grande pendant les premiers jours de la vie et diminue alors rapidement jusqu’a 
lage de deux semaines. La diminution est provoquée par un meilleur approvisionne- 
ment en oxygéne et un arrét momentané de la croissance. Suit alors une période 
d’érythropoiése réduite qui est courte (1-2 semaines) chez les trés petits prématurés, 
plus longue (3-4 semaines) chez les plus lourds, et la plus longue chez les nourrissons 
nés a terme. Elle est remplacée par une période de régénération intense, méme trés 
intense chez les nourrissons les plus petits, des érythrocytes. La croissance exerce 
un effet stimulant sur l’érythropoiése, probablement & cause de la nécessité d’une 
plus forte consommation d’oxygéne. La consommation relativement basse d’oxygeéne, 
quand la croissance n’est pas particuliérement forte, est probablement la cause prin- 
cipale des valeurs basses dans le sang des prématurés et des nourrissons nés & terme. 
Ils n’ont pas besoin du méme taux d*hémoglobine transportant loxygéne que les 
adultes. L’anémie est cependant jusqu’aé un certain point die au fait que les organes 
hémopoiétiques ne peuvent pas satisfaire complétement les demandes pendant la 
période de croissance la plus rapide. Les facteurs de la pathogénése qui conduisent a 
la baisse post-natale de ’hémoglobine sont (1) la croissance, (2) l’'augmentation de 
Vhémolyse, (3) une réduction passagére de l’activité érythropoiétique. Il n’y a dans 
la moelle osseuse, immédiatement aprés la naissance, que peu ou pas de fer pouvant 
étre coloré. On peut montrer, pendant les semaines suivantes, une forte augmentation 
(jusqu’aux degrés 2-4), les plus grandes valeurs étant trouvées entre les 4 et 8 se- 
maines aprés la naissance. Aprés ce moment les réserves de fer diminuent, jusqu’a 
ce qu’on ne trouve finalement plus d’hémosidérine 6 & 12 semaines aprés la naissance. 
L*hémosidérine disparait plus précocement chez le groupe d’enfants pesant peu que 
chez les nourrissons plus lourds. Chez les nourrissons nés & terme la moelle osseuse ne 
contient plus dhémosidérine & age de 16 & 20 semaines. L’>hémoglobine totale com- 
mence a augmenter chez les plus petits prématurés apres lage de 4—6 semaines. Ceci 
conduit rapidement a un état de carence en fer (moelle osseuse sans hémosidérine) et 
est surtout provoqué par leur croissance rapide. Les plus petits prématurés devront 
recevoir de fer dés lage de 4-6 semaines et les plus lourds dés l’Age de 6-8 semaines; 
les nourrissons ayant une croissance plus rapide recevront le médicament un peu 
plus tdt que les autres. 


Produktion von Erythrocyten und die Eisenreserve bei friihgeborenen Sduglingen wéih- 
rend der ersten Lebensmonate. 


Die Erythrocytenproduktion wurde bei friihgeborenen Siéuglingen durch ein ge- 
naues Studium der Retikulocyten untersucht. Man untersuchte mit der Turnbull- 
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‘irbung die im Knochenmark fiirbbare Eisenmenge. Die Zunahme der Hiimoglobin- 
nenge und der Erythrocyten wurde ebenfalls notiert. Das Vermégen zur Erythrocy- 
enbildung ist gross wihrend der ersten Lebenstage, um dann bis zum Alter von 2 
‘Vochen schnell abzunehmen. Die Verminderung wird verursacht durch eine bessere 
sauerstoffausnutzung und einen voriibergehenden Aufenthalt des Wachstums. Es 
ritt eine Periode der reduzierten Erythropoese ein, die bei den sehr kleinen Friih- 
eburten kurz ist (1-2 Wochen), bei den grésseren linger (3-4 Wochen) und bei den 
echtzeitig geborenen Siuglingen am liangsten. Sie wird abgelést von einer Periode der 
ntensiven Erythrocytenregeneration, die selbst bei sehr kleinen Sauglingen dusserst 
ntensiv ist. Das Wachstum hat, wahrscheinlich auf Grund des stirkeren Sauerstoff- 
verbrauches, einen stimulierenden Effekt auf die Erythropoese. Der relativ niedrige 
Sauerstoffverbrauch bei nicht zu starkem Wachstum ist wahrscheinlich die Haupt- 
uwsache der niedrigen Werte im Blute der Friihgeburten und der rechtzeitig geborenen 
Siiuglinge. Sie benétigen nicht die gleiche sauerstofftransportierende Hiimoglobin- 
menge wie die Erwachsenen. Die Animie ist dagegen bis zu einem gewissen Grade da- 
durch verursacht, dass die hiimopoetischen Organe nicht véllig die Forderungen der 
schnellen Wachstumsperiode zufriedenstellen kénnen. Die pathogenetischen Faktoren, 
welche die niedrigen postnatalen Hiimoglobinwerte verursachen, sind: 1.das Wachs- 
tum, 2. die vermehrte Hiimolyse, 3. eine voriibergehende Verminderung der himo- 
poetischen Aktivitet. Unmittelbar nach der Geburt gibt es im Knochenmark wenig 
oder kein firbbares Eisen. Wihrend der folgenden Wochen kann man eine starke 
Vermehrung finden (bis zu 2-4 Graden); die héchsten Werte findet man zwischen der 
4. und 8. Woche nach der Geburt. Danach nehmen die Eisenreserven ab, bis endlich 
6 bis 12 Wochen nach der Geburt das Knochenmark kein Eisen mehr enthialt. Das 
Himoglobin verschwindet schneller bei der Gruppe der wenig wiegenden Kinder als 
bei schwereren Sauglingen. Bei rechtzeitig geborenen Siuglingen enthalt das Knochen- 
mark im Alter von 16 bis 20 Wochen kein Himosiderin mehr. Bei den ganz kleinen 
Friihgeburten beginnt das Totalhiimoglobin im Alter von 4-6 Wochen zu steigen. 
Dieses fiihrt schnell zu einem Zustand des Eisenmangels (Knochenmark ohne Hiamo- 
siderin), der sicherlich durch das schnelle Wachstum hervorgerufen wird. Die sehr 
kleinen Friihgeborenen miissen Eisen im Alter von 4—6 Wochen zugefiihrt bekommen, 
die grésseren im Alter von 6-8 Wochen. Sehr schnell wachsende Siuglinge bendtigen 


eine etwas gréssere Menge als andere. 


Produccién de eritrocitos y reserva de hierro en el nacido de parto prematuro, durante los 
primeros meses de vida. 

Se ha investigado la produccién de eritrocitos en el prematuro, mediante un estudio 
minucioso de los reticulocitos. Se ha estudiado, por medio del colorante de Turnbull, 
la cantidad de hierro que peude ser coloreada en la médula ésea. También fué obser- 
vado el aumento de la cantidad de hemoglobina y de eritrocitos. La rapidez con que 
se producen los eritrocitos es grande durante los primeros dias de vida, disminuyendo 
luego répidamente hasta la edad de dos semanas. La disminuci6n tiene por causa un 
mejor aprovisionamiento de oxigeno y una detencién momentanea del crecimiento. 
Sigue luego un periodo de eritropoesis reducida, el cual es corto (1 a 2 semanas) en los 
muy pequenos prematuros, y mas largo (3 a 4 semanas) en los de mas peso, siendo el 
mas largo en los nacidos en debido tiempo. A este periodo sucede otro de regeneracién 
intensa de los eritrocitos, muy intensa incluso en los nifios més pequefios. El creci- 
miento ejerce una influencia estimulante sobre la eritropoesis, a causa probablemente 
de la necesidad de un consumo mayor de oxigeno. El consumo relativamente escaso 
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de oxigeno cuando el crecimiento no es particularmente fuerte, es probablemente la 
‘ausa principal de los valores bajos en la sangre de los prematuros y los recien nacidos. 
Estos no necesitan la misma cantidad de hemoglobina que los adultos para transportar 
el oxigeno. La anemia, sin embargo, es debida hasta cierto punto al hecho de que los 
organos hemopoéticos no pueden satisfacer plenamente las demandas durante el 
periodo mas rapido del crecimiento. Los factores de la patogenia que conducen a la 
disminucién posnatal de la hemoglobina son: 1) el crecimiento, 2) el aumento de la 
hemolisis, 3) una reduccion pasajera de la actividad eritropoética. En la médula ésea 
no hay, inmediatamente después del nacimiento, mas que poco o nada de hierro que 
pueda ser coloreado, Se puede mostrar, durante las semanas siguientes, un considerable 
aumento (hasta los grados 2—4), encontrandose los valores mas altos entre las 4 y 8 
semanas después del nacimiento. Después de este momento, las reservas de hierro 
disminuyen hasta que, finalmente, no se encuentra ya mas hemosiderina 6 a 12 se- 
manas después del nacimiento. La hemosiderina desaparece mas pronto en el grupo de 
ninos de poco peso que en los nifios de mas peso. En los nifos nacidos en debido tiempo, 
la médula 6sea no contiene ya mas hemosiderina a la edad de 16 a 20 semanas. La 
hemoglobina total comienza a aumentar en los mas pequenos nacidos de parto pre- 
maturo después de la edad de 4—6 semanas. Esto conduce rapidamente a un estado de 
carencia de hierro (médula ésea sin hemosiderina), producida probablemente por su 
rapido crecimiento. A los mas pequenos nacidos de parto prematuro se les debera dar 
hierro desde la edad de 4—6 semanas, y a los de mas peso des de laedad de 6-8 semanas; 
a los nifos cuyo crecimiento sea mas rapido se les daraé el medicamento en cantidades 


un poco mas grandes. 
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Les Hématomes Sous-Duraux 
Etude expérimentale 


Par FRANCOIS GIRARD 


La découverte de collections sanguines ou séro-hématiques situées a la 
face interne de la dure-mére et se développant parfois dans l’espace sous- 
dural est un fait observé avec une relative fréquence, surtout chez le nour- 
risson. 

L’origine de cet épanchement est le plus souvent obscure; c’est a ce 
probléme que nous nous sommes spécialement attachés. 


Rappel anatomique 


L’accord n’est pas entiérement réalisé sur la description des enveloppes cérébrales. 
On admet généralement le schéma de Weed ci-dessous. 

On notera qu’entre dure-mére et arachnoide s’étend l’espace sous-dural. C’est un 
espace virtuel entourant l’°ensemble du systéme cérébro-spinal. Il est traversé par des 
vaisseaux : les veines se rendant du cortex cérébral aux sinus. I] est également traversé 
par les villosités de Pacchionni (Weed). On n’y retrouve normalement aucun liquide. 

L’arachnoide qui le borde en dedans est toujours intacte en cas d’hématome. 

La dure-mére, au contraire, est toujours atteinte et, pour beaucoup d’auteurs, les 
lésions se développeraient 4 l’intérieur méme de ses feuillets. 

- Classiquement, on distingue dans cette formation, un feuillet interne et un feuillet 
externe. 

— Mais d’autres plans de clivage plus ou moins artificiels ont pu étre reconnus 
(jusqu’a sept pour Melnikow-Raswendenkow). 

— I] est intéressant de préciser l’existence d’un certain nombre de réseaux vascu- 
laires : 4 principaux pour Pfeiffer, un seul important pour Hannah. Cependant, ces 
deux auteurs insistent l'un et autre sur la présence a la partie la plus profonde de 
la dure mére, et séparé de l’espace sous-dural par une couche trés mince de une ou 
deux assises de cellules fibreuses, d’un réseau capillaire extreémement dense et d’une 
trés grande finesse (difficultés de coloration histologique des parois). Ces capillaires 
peuvent étre le siége de fortes dilatations et, pour ces auteurs, ce réseau compenserait 
par sa plus ou moins grande réplétion les variations de volume du cerveau. Expéri- 
mentalement, Hannah a pu constater que le sang citraté injecté dans la dure-mére se 
rassemblait dans ce réseau. C’est enfin a la fase profonde de la dure-mére et & ce 
méme niveau que pour de nombreux auteurs se produirait l’>hémorragie (de Morsier, 
Debré, Lelong et al.). 


Nous verrons qu’expérimentalement les lésions obtenues se situent principalement. 
dans cette zone de capillaires profonds. 
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Fig. 1. Les enveloppes cérébrales (D’aprés Weed, J. med. Res., 1914, 31:57-92.) 


Mécanisme de ’hémorragie 


~ 


Deux problémes se posent dans |’étude de lorigine des hématomes sous- 
luraux : Il convient d’étudier, d’une part, lorigine de lhémorragie en 
récisant son mécanisme et en localisant son siége, d’autre part, la constitu- 
ion de ce qui est le plus souvent appelé ’hématome sous-dural. 

C’est le mécanisme de l’hémorragie que nous envisagerons plus parti- 


‘uliérement ici. 


Les diverses hypothéses 


Pendant longtemps, l’origine hémorragique des lésions constatées a été 
mise en doute (Charcot & Vulpian; Virchow). Actuellement, la plupart des 
auteurs considére que l’hémorragie est primitive, la dure-mére s’organisant 
secondairement (Baillarget, Jores). 

Quelque soit le facteur étiologique retrouvé, l’origine de l’hémorragie 
semble bien due 4 une rupture vasculaire : la composition du liquide de 
’hématome est, tout au moins au début, trés voisine de celle du sang. 

Mais pour expliquer le mécanisme de cette rupture vasculaire, de nom- 
breuses hypothéses ont été formulées. 

1. Une origine traumatique néo-natale a pu étre mise en évidence dans 
certains cas (Gréntoft). Ce traumatisme peut étre invoqué méme lorsque le 
début des troubles ne s’est manifesté que plusieurs mois aprés la naissance. 
Mais bien souvent, cette naissance s’est déroulée sans le moindre incident. 
] Le traumatisme accidentel est toujours possible chez l’enfant. La ponction 

lombaire a été accusée. Nous verrons que, au cours de nos expériences, des 
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prélévements répétés et importants de L.C.R. ont été incapables de provo 
quer la moindre hémorragie sous-durale. 

2. Une altération primitive de la dure-mére capable de fragiliser les 
vaisseaux a été retenue. Elle peut étre congénitale (angiomes, hématomes 


sous-duraux et fractures multiples) ou inflammatoire (syphilis, tuberculose. 


infection aigue des espaces sous-arachnoidiens). 

3. Les carences étaient pour Finkelstein un facteur important dans la 
génése de ’hémorragie. L’>hypoprothrombinémie entre dans ce cadre (Le- 
long). 

4. Un mécanisme de sensibilisation de la dure-mére a méme été avancé 
(Zehnder). 


Parmi les différents mécanismes envisagés, seul le traumatisme est 
capable d’entrainer effectivement une rupture vasculaire. Les autres 
mécanismes hypothétiques ne peuvent jouer qu’un réle favorisant. Cepen- 
dant, souvent ce traumatisme ne peut pas étre mis en évidence. Cette 
hypothése explique mal 

— le siége le plus souvent intra-dural et bilatéral de la lésion, 

— la présence 4 cdté de ’hématome organisé, de nombreuses hémor- 
ragies pétéchiales a la face profonde de la dure-mére, 

— lidentité des lésions quelque soit le facteur étiologique retrouvé. 

C’est pourquoi une autre hypothése a été envisagée qui semble s’accorder 
mieux avec les faits : L’>hémorragie sous-durale serait en rapport avec une 
diminution de la pression intra-cranienne accompagnant un collapsus cé- 
rébral. 

Le collapsus est souvent retrouvé au cours des interventions pour des 
hématomes sous-duraux d'origine variée : traumatismes accidentels ou 
opératoires, insolations, états infectieux divers. Et depuis Leriche et Cl. 
Vincent, de nombreux auteurs ont insisté sur l’importance de « ramener le 
cerveau a la paroi » dans le traitement de ces lésions. Pour certains méme 
(Cl. Vincent, Mahoudehu, Le Beau, Guillaume & Oeconomos, Chavany & 
Pertuiset, Lazorthes et al.), cet affaissement du cerveau ne serait pas di 
a la compression provoquée par l’hématome. Au contraire, ce collapsus 
serait primitif et lhémorragie ne serait que sa conséquence. 

Le mécanisme de l’hémorragie peut étre imaginé de la maniére suivante : 
La diminution du volume du cerveau entrainerait 4 l’intérieur du crane une 
pression négative. La boite cranienne ayant un volume relativement fixe, 
le collapsus cérébral serait compensé par un afflux sanguin (Wegelin) qui 
ira dilater les différents systémes vasculaires de la dure-mére et en parti- 
culier la couche capillaire la plus interne décrite par Pfeiffer et par Hannah. 
La pression négative régnant 4 ce moment dans l’espace sous-dural entraine- 
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ait un étirement — soit des vaisseaux traversant en pont cet espace, soit 


des capillaires de la face profonde de la dure-mére — et provoquerait leur 


upture. Partant de cette lésion primitive, hématome s’organiserait pro- 
ressivement. 

Il est difficile de faire la preuve directe de la dilatation capillaire au 
noment du collapsus. Par contre, indirectement, |’étude du débit sanguin 
ntra-cranien n’est pas contre cette hypothése (Shenkin). D’un autre cdété, 
1 mise sous pression négative de l’espace sous-dural peut étre prouvée 
isément par la technique de la pneumographie sous-durale faite soit a 
‘rane ouvert (Penfield), soit le crane intact (Eichhorn & Moschik de Reya, 
‘énnis & Loew, Mayer & Moschik de Reya). 


Expérimentation 


C’est done en partant de l’hypothése d’une hypotension intra-cranienne 
\ lorigine des hématomes sous-duraux que nous avons tenté de provoquer 
ies hémorragies de la dure-mére susceptibles de se collecter dans l’espace 
sous-dural. 

De nombreux expérimentateurs (Marie et al., Putnam et al., Cohn, Koch, 
Zendher) ont tenté de provoquer ’hématome en attaquant directement la 
dure-mére et en y injectant divers produits. 

Nous avons écarté systématiquement toute agression au niveau du crane : 
le seul fait d’ouvrir la boite cranienne étant susceptible d’entrainer des 
modifications incontrélables de la physiologie cérébrale. 


Dans une premiere série d’expériences, nous avons tenté de provoquer 
l'affaissement du cerveau par soustraction de liquide céphalo-rachidien. 

Des essais ont été tentés chez le chien, le cobaye et le lapin. Mais animal 
choisi a été le jeune chat de quatre semaines environ en raison de la facilité 
de la ponction sous-occipitale sous anesthésie générale légére et en raison 
du bon développement de son systéme ventriculaire. 

Il a été vérifié par encéphalographie gazeuse que les ventricules pouvaient 
étre vidés complétement de leur liquide.! Onze animaux ont subi un ou 
plusieurs prélévements de L.C.R. L’animal était couché, on laissait s’écouler 
le L.C.R. jusqu’a tarissement spontané (1 a 2 cc). Il a été procédé parfois 
4 6 ponctions, 6 jours de suite et au maximum 4 3 séries de 6 ponctions, 
séparées entre elles par une semaine de repos. Le prélévement du cerveau 
aprés sacrifice de l’animal par anesthésie 4 l’éther et ouverture de la carotide 
a été effectué par voie extradurale et fixé au formol. 

1 Nous remercions 4 ce propos le Dr. Lefévre et le Dr. Kamo-Gami de leur précieux 
concours, 
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Aucune modification macroscopique de la dure-mére n’a pu étre observée. 

La raison de cet échec peut étre expliquée par les considérations suivantes : 

— Déplétion insuffisante des ventricules. (Cependant, la quantité de 
L.C.R. prélevée était égale a celle remplacée par de l’air pour obtenir une 
ventriculographie complete.) 

— L’activité des plexus choroides aurait été capable de compenser la 
perte de liquide. (On sait que les hypo-tensions intra-craniennes par perte 
traumatique de L.C.R. ne surviennent que lorsque la perte est importante 
et continue.) 

— Et surtout le fait que la déplétion ventriculaire ne provoque pas un 
collapsus cérébral vrai avec diminution du volume de la substance cérébrale 
elle-méme (Weed, Cl. Vincent et ses éléves). 


Dans une deuxiéme série d’expériences, injection d’un soluté de ClNa 
hypertonique a été utilisé. 

Weed & Mac Kibben, dans une série d’études sur les variations de la 
pression du liquide céphalo-rachidien ont montré que linjection de sérum 
salé hypertonique provoquait chez le chat une baisse de la pression du 
L.C.R. jusqu’a des valeurs nulles et parfois négatives, 4 ce moment, on 
observe un collapsus cérébral marqué. Leurs études anatomiques précises 
avec fixation du cerveau et de ses enveloppes in situ ont montré que cette 
diminution de volume était die, non seulement a la déplétion ventriculaire, 
mais aussi aux changements de volume de la substance cérébrale elle-méme. 


Technique 

On injecte par voie intra-péritonéale une solution de CINa & 20 % a la dose de 1,5 ce 
pour 100 g de poids. L’injection est généralement bien supportée, cependant la mort 
de animal a été parfois observée dans les 12 heures qui ont suivi l’injection. Dans les 
autres cas, animal a été sacrifié de 6 a 24 h. aprés l’injection par la technique décrite 


plus haut. 


Résultats 


A Vouverture du crane, un collapsus cérébral, souvent important, a été 
observé (cerveau a 2 ou 3 mm de |’os — 6 cas). Dans certains cas méme, il 
n’était pas nécessaire d’utiliser la rugine pour séparer la dure-mére du 
périostc. Dans tous les cas, il a été constaté une extravasation sanguine 


intra-cranienne. 

Deux séries d’animaux peuvent étre distinguées. Chez 10 chats 4g‘s de 
3 4 5 semaines, il a été constaté 9 hémorragies de la dure-mére et une hémor- 
ragie mixte, d'un cété intra-durale, de l’autre sous-durale. Chez 5 chats 
agés de 3 4 7 jours, on a pu noter 2 hémorragies de la dure-mére et 3 hémor- 
ragies sous-arachnoidiennes ou mixtes. 
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Fig. 2. 


Dans tous les cas d’hémorragie de la dure-mére, la lésion était visible a 
ceil nu. Elle était faite de flaques de 1 4 5 mm de diamétre, parfois con- 
fluentes en plages plus importantes. Avant l’ouverture des enveloppes, ces 
lésions étaient vues en transparence a travers la dure-mére. Lorsqu’on 
sépare la dure-mére du cerveau, elles restent accolées 4 la dure-mére et se 
développent a sa face profonde. II est difficile de voir sous cet angle a 
Veil nu la membrane qui limite ’hémorragie en dedans. Le cerveau sous- 
jacent et la méninge molle sont d’aspect normal. 

La lésion siégeait au niveau des poles occipitaux (lésion bilatérale : 7 cas), 
au niveau de la dure-mére du cervelet (3 cas), au niveau de la faux du cerveau 
(1 cas), dans la région pariétale (1 cas). 

L’étude des coupes au microscope a confirmé les constatations macro- 
scopiques, elle a permis de préciser les points suivants : 

— lintégrité de la méninge molle, sauf dans les cas des chats nouveau- 
nés ot alors ’hémorragie méningée était évidente ; 

— le siége de ’hémorragie. 

Dans tous les cas, sauf un, ’hémorragie était intra-durale; elle intéressait 
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Fig. 3. 


la partie la plus profonde de la dure-mére et n’était séparée de espace 
sous-dural que par une assise de | ou 2 couches de cellules fibreuses de la 
dure-mére. 

La photographie, Fig. 4, montre l'ensemble de la lésion observée. La 
photo, Fig. 5, objective au fort grossissement la situation de lhémorragie. 

Ces constatations sont en accord avec les observations anatomiques de 
nombreux auteurs : Barthez & Rillet parlaient d’hématomes de la dure- 
mére; cette conception était reprise par Ehrenfest, Debré et al., de Morsier, 
Lelong et al., Caldéra, qui avaient constaté sur des examens anatomiques 
post mortem que hématome était intra-dural et non sous-dural comme il 
est classique de le dire (Trotter, Leary et al., Ingraham et al.). 

A la lumiére de ces faits, le point de départ de 'hémorragie semble bien 
le réseau capillaire profond de la dure-mére et non pas les veines traversant 
en pont espace sous-dural. 

Il est possible cependant que l’hémorragie se propage dans l’espace sous- 
dural en rompant la fine assise cellulaire qui limite en dedans ’hématome. 
L’examen anatomique du chat n° 39 nous semble démonstratif 4 cet égard : 
macroscopiquement, hémorragie sous-durale bilatérale de la région pariétale ; 
microscopiquement, 4 gauche (Fig. 6) infiltration de la face profonde de la 
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dure-mére, l’espace sous-dural est libre. A droite (Fig. 7), hémorragie sous- 
durale vraie avec dure-mére et arachnoide intactes a ce niveau. 

Si done leffusion de sang dans l’espace sous-dural est possible, il ne 
semble pas qu'elle soit responsable de ce qu’il a été convenu d’appeler 
l’hématome sous-dural. Les expérimentateurs (Marie et al., Putnam et al.) 
qui ont injecté du sang dans l’espace sous-dural n’ont pas pu obtenir ’héma- 
tome organisé. Au cours des interventions neuro-chirurgicales, une certaine 
quantité de sang est laissée nécessairement dans l’espace, un épanchement 
organisé secondaire est exceptionnel (de Morsier). 


Discussion des résultats 


Les lésions observées ne semblent pas étre des artéfacts. Elles n’ont pas 
été retrouvées chez les 11 animaux de la premiére série d’expériences. Ulté- 
rieurement, trois autres animaux intacts ont été sacrifiés suivant la technique 
standard : aucune lésion ne fut retrouvée (Fig. 8). 

Cependant, on pourrait objecter : 

— que le mode de prélévement du cerveau par voie extra-durale pourrait 
dilacérer les capillaires engorgés et provoquer une apparence d’hémorragie ; 


Fig. 4. 
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Fig. 5. 


que l'état général des animaux était précaire au moment du sacrifice ; 
— que les lésions auraient pu se produire dans les derniers instants de la 
vie et que l'on ne peut englober dans la méme série les animaux morts 
spontanément aux animaux sacrifiés; 
— que les conditions de ’hypertonie était par trop extra-physiologiques 
et que les lésions obtenues n’étaient que la traduction dune intoxication 
aigue par le chlorure de sodium. 


Pour éliminer ces causes d’erreurs, les vérifications suivantes ont été 
faites. Dans un cas, la dure-mére a été laissée adhérente a la tente du cervelet 
qui est ossifiée chez le chat. Elle n’en a été séparée qu’aprés fixation au 
formol. La lésion était toujours la méme. Dans deux cas, seules des ouver- 
tures ont été faites dans la boite cranienne et l’ensemble a été fixé trois 
semaines dans le formol. Des hémorragies existaient dans des zones qui 
navaient pas été découvertes au préalable. 

Le sacrifice dun animal, en poussant l’anesthésie 4 l’éther jusqu’a 
l'asphyxie a montré une vaso-dilatation plus nette que chez les témoins 
sacrifiés aprés ouverture de la carotide mais pas d’hémorragie de la dure- 
mere. 


Dans une derniére série d’expériences, il a été tenté de conserver les ani- 
maux aprés l’injection de sérum hypertonique. Dans 3 cas sur 5 cette rééquili- 
bration a été possible. On a pu alors constater un début d’organisation de 
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la lésion attestant que celle-ci n’était pas contemporaine de la mort de 
l’animal. 

Certes, en plus du collapsus cérébral, l’injection de sérum hypertonique 
peut provoquer d’autres perturbations susceptibles de favoriser l’hémor- 
ragie: déshydratation intense, perturbations importantes de l’équilibre des 
électrolytes. I] a été constaté en effet dans 6 cas des suffusions hémorragiques 
ailleurs : purpura au niveau du péritoine, congestion vasculaire sans infar- 
cissement de certains lobes pulmonaires et d’un rein, dilatation capillaire 
sous la capsule du foie. Dans les autres cas, d’hémorragie de la dure-mére, 
aucune autre Iésion hémorragique n’a pu étre retrouvée, méme par lhisto- 
logie. 

Nous avons pu cependant dans trois cas contréler chimiquement le degré 
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Fig. 7. 


de Vhyperélectrolytémie. Les chiffres oscillent pour le sodium autour de 
200 mEq/L et pour le chlore autour de 170 mEq/L. Ces chiffres sont trés 
élevés, mais ils peuvent étre approchés et méme dépassés au cours des 
déshydratations du nourrisson (Chaptal et al., Finberg & Harrison, un cas 
personnel). Si done, les conditions de production de ces hémorragies de la 
dure-mére sont anormales on ne peut pas dire quelles soient sans rapport 
avec les conditions réalisées au cours de certains états pathologiques. 

On peut done retenir, de ces diverses expériences, un fait intéressant 
L’injection de sérum salé hypertonique qui entraine un collapsus cérébral 
est susceptible de provoquer une extravasation sanguine intra-cranienne et 
cette extravasation se situe précisément dans la couche la plus profonde de 
la dure-mére, provoquant des lésions comparables 4 certaines images de la 
pathologie humaine. 


Constitution de ’hématome chronique 


Le mécanisme de l’entretien et de reproduction de ’hématome a été 
également l’objet de trés nombreux travaux. II est certain que des phéno- 
ménes de pression osmotique jouent un réle important (Zollinger & Gross, 


f 
628 
Fe 
x 
‘ 
j 
t 
- 
a 
nee | 
| 
| D. 
sl, 
mi 
tre 
m. 
ca 
de 
ok 
ne 
to 
on 
tr 
| 


LES HEMATOMES SOUS-DURAUX 


Fig. 8. 


Kischer & de Morsier). I] semble cependant que le saignement persiste 
pendant toute l’évolution (Giltin). 

Dans l’ensemble, nos expériences nont pas été poursuivies au-dela de 24 h. 
Dans un travail en cours, il est tenté de conserver les animaux pour observer 
si, partant de ’hémorragie de la dure-mére décrite plus haut, un épanche- 
ment chronique se constitue. Sur les cing premiers animaux expérimentés, 
trois ont survécu. Des signes d’organisation des lésions ont pu étre décelés, 
mais le nombre de cas est trop faible pour qu’il puisse en étre fait état ici. 


Conclusions 


A la lumiére des faits exposés ci-dessus, il semble que le collapsus cérébral soit 
capable de provoquer une extravasation sanguine au niveau de la dure-mére. Or, dans 
de nombreuses circonstances de la vie du nourrisson, un collapsus cérébral peut étre 
observé. 

Au cours des syndromes de déshydratation, non seulement une fontanelle creuse 
est observée, mais parfois un véritable chevauchement des sutures est noté. La P.L. 
ne raméne parfois aucun liquide témoignant de l’hypotension intra-cranienne. L’hyper- 
tonie plasmatique et en particulier ’hypernatrémie est le plus souvent accentuée et 
on sait cliniquement l’importance des signes neurologiques au cours de tels états : 
troubles de la conscience, convulsions, troubles moteurs. Des hématomes de la dure- 
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mére ont pu étre constatés au décours d’états toxiques sévéres (Caldéra, de Pavi 


et al.). Dans de nombreuses maladies infectieuses de lenfance un collapsus cérébr: | 


peut étre retrouvé. Morice, envisageant le probléme d’un point de vue neuro-chirurgic: 
a colligé dans sa thése de nombreux cas. Pour lui, le syndrcme paleur-hyperthermi 
serait la traduction clinique d’un collapsus. 

Le collapsus cérébral est également possible au cours des méningites. Dés 190¢ 
Netter signalait existence de méningites 4 nuque molle, Ribadeau-Dumas & Siguic 
décrivaient les formes paralytiques de la méningite du nourrisson. Debré, Thieffry ¢ 
Doumic en 1947 présentaient sept cas de collapsus ventriculaire au cours de méningites 
Il n’est pas impossible que ces troubles de lhydrataticn cérébrale observés soient : 
lorigine des épanchements dure-mériens constatés avee une fréquence croissant: 
depuis que la guérison de la plupart des méningites peut étre obtenue. 

Le traumatisme lui-méme peut, par l’intermédiaire d’un collapsus cérébral secon 
daire, étre & lorigine de (hématome sans qu’il y ait eu de rupture vasculaire primitive 

Les tumeurs du lobe temporal avee hernie temporale qui comprimen la partie su 
périeure du trone cérébral, s'accompagnent parfois d’une hypotension intra-cranienne 
(Le Beau & Houdart). 

L’étude clinique des cas d’hématomes sous-duraux dits spontanés permet, dan: 
certains cas, de mettre en évidence un affaissement cérébral : déshydratation, malnu 
trition, atrophie cérébrale dégénérative, méningite. Dans d’autres cas, l’enquét: 
étiologique est tout a fait muette. Si done, Phypothése d’un collapsus est susceptible 
d’apporter une explication & un certain nombre de cas, elle ne les explique vraisem 
blablement pas tous. 


Une telle étude ne nous a cependant pas paru dénuée d intérét, car elle peut comporter 
une sanction a la fois prophylactique et thérapeutique : Rechercher chez l’enfant malade 


le moindre signe de collapsus cérébral, en particulier au cours des méningites et le 
traiter (la méthode préconisée par Leriche, réhydratation isotonique massive, semble 
la plus favorable). Veiller constamment dans la conduite du traitement d’un héma- 
tome de la dure-mére & maintenir un état d’*hydratation cérébral satisfaisant. 


Subdural Hematoma. Experimental Study. 


Intravenous injection of hypertonic saline in dogs produces cerebral collapse. The 
collapse may in turn provoke an intracranial hemorrhage. This becomes localized at 
the deepest layer of the dura and gives rise to lesions that are comparable to certain 
morbid states in human beings. Cerebral collapse may be observed in many circum- 
stances of an infant’s life: dehydration syndromes, severe toxic states, infectious dis- 
eases, meningitis, direct or indirect trauma. In all these cases spontaneous subdural 
hematoma may develop and the existence of cerebral shrinkage can be proved by 
clinical study in some of them. In other cases, the etiological interview is negative and 
therefore the hypothesis of a collapse probably does not explain every case of subdural 
hematoma. 


Subdurale Hamatome. Eine experimentelle Studie. 


Die Injektion von hypertoner Kochsalzl6sung bewirkt bei Hunden einen cerebralen 
Kollaps und fiihrt eine intracranielle Blutung herbei, die genau in der tiefsten Schicht 
der Dura mater gelegen ist und Schaidigungen herbeifiihrt, die denen der menschlichen 
Pathologie vergleichbar sind. Beim Saéugling kann unter zahlreichen Bedingungen ein 
cerebraler Kollaps beobachtet werden: im Verlauf des Dehydrationssyndroms, bei 
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hweren toxischen Zustiinden, bei zahlreichen Infektionskrankheiten des Kindes- 
ters, im Verlauf von Meningitiden, bei direkten oder indirekten Traumen. Bei allen 
esen Zustiinden kénnen sich spontan subdurale Hiimatome entwickeln und die 
inische Untersuchung erlaubt, in gewissen Fiillen eine cerebrale Beteiligung mit 
estimmtheit anzunehmen; in anderen Fiillen ist der iitiologische Faktor véllig un- 
ar und die Hypothese eines Kollapses ist nicht bei allen Fallen von subduralem 


iimatom befriedigend. 


1s hematomas subdurales. Estudio experimental. 


La inyeccién de suero salino hiperténico en el perro provoca un colapso cerebral 
es suceptible de provicar una extravasaciOn sanguinea intracraneana que se sittia 
recisamente en la capa mas profunda de la duramadre provocando lesiones com- 
irables a ciertos cuadros de la patologia humana. En numercsas circunstancias de 
vida del lactante se puede observer un colapso cerebral: duranta el sindrome de 
‘shidratacién, en estados téxicos severos, numerosas enfermedades ifffecciosas, 
ieningitis y traumatismos directos o indirectos. En todos estos estados pueden pro- 
ucirse hematomas subdurales permitiendo el estudio clinico poner en evidencia un 
lapso cerebral. En otros casos, la encuesta etiolégica es totalmente muda y la 
ipétesis de un colapso no explica claramente la etiologia del hematoma. 
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Aus der Kinderklinik der Palacky-Universitiat, Olomouc, Tschechoslowakei 


Noch einmal zur schnellen Realimentation bei schwerer 


Siiuglingsdyspepsie und Toxikose 


von M. JADRNICEK und A. MORES 


Die auf Grund unserer Mitteilung von E. Freudenberg (Acta padiat., 44: 
79, 1955) veréffentlichte Replik erfordert noch einige kurzgefasste An- 
ierkungen. 

1. Es iiberrascht uns durchaus nicht, dass E. Freudenberg mit den von 
ns gezogenen Schlussfolgerungen nicht iibereinstimmt, ebenso wie er den 
on Chung und Viséorova i. J. 1949 vertretenen Ansichten nicht zustimmte; 
s ist jedoch zu ersehen, dass die von ihm gemachten Einspriiche sichtlich 
chwicher werden, so wie auch manche seiner friiher angefiihrten Griinde 
m Laufe der Zeit an Uberzeugungskraft verloren haben. Wir fiihren z. B. 
in: wenn die 10°, betragende Sterblichkeit schnell alimentierter Sdiuglinge 
. J. 1949 zum ernsten Vorwurf gemacht wurde, weisen unsere 2,5°, ganz 
‘indeutig darauf hin, dass die Sterblichkeitsursache eine andere war: 
‘hung und Vis¢orova standen keine so wirksamen Antibiotica, wie derzeit 
uns, zur Verfiigung und es verdient vor allem betont zu werden, dass auf 
ihrem Arbeitsplatze die Methode der parenteralen Rehydratation damals 

noch nicht so ausgearbeitet war, wie dies heutzutage auf jedem Arbeitsplatze 
selbstverstandlich ist. 

2. Eine Diskussion, ob unsere Kranken zu den intoxizierten gezahlt 
oder nicht gezihlt werden sollen, kann nicht gefiihrt werden, der Autor 
muss die Méglichkeit zugeben, auch wenn die angefiihrten Kranken zufillig 
keine Temperatur aufwiesen. Dieses nicht vollig unbedingte Symptom der 
Toxikose wurde jedoch bei unseren anderen Kranken, die in einer fritheren, 
das gleiche Thema behandelnden Mitteilung (Csl. pediatrie, 10: 124, 1955) 
von uns angefiihrt wurden, verzeichnet. Sie wurden genau so schnell wie 
die Kranken ohne Temperatur realimentiert, wobei die Schnelligkeit des 
Gesundungsvorganges die gleiche blieb. Beweis dafiir, dass die Anzahl der 
Intoxikationen durch keinen begiinstigenden, diagnostischen Masstab ver- 
gréssert wurde, ist ihre bei uns verzeichnete Frequenz: im Jahre 1952 
betrug die Zahl 21 von 854 im Alter bis zu einem Jahr aufgenommener 


Siaiuglinge, i. J. 1953 bloss 6 von 931. 
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3. In unserer Mitteilung wurde nicht bloss die Literatur, die sich mit de : 
schnellen Realimentation befasst, sondern auch jene, welche einige unsere : 


Thesen bekriftigt, erwihnt. Die von Mann u. Mitarb. veroffentlichte Arbe: 
wurde zur Unterstiitzung der von uns vertretenen Ansicht iiber die Not 


wendigkeit der vollkommenen Rehydratation bei der Behandlung de: 


Durchfille angefiihrt, da uns keine Méglichkeit zur Verfiigung stand, di 
Originalarbeiten von Mariott und Finkelstein zu beschaffen. Die Arbeit vo 
Keefe ist eine zusammenfassende Abhandlung iiber die Behandlung de 
Siiuglingsdurchfiille, einschliesslich der epidemischen und der Neugeborenen 
durchfalle, bei denen neben Apfeln auch vollwertige Nahrung, sogar bi 
150 Kal./Kg taglich, gereicht wurde. 

Ks ist uns unbekannt, ob die von Mitchell u. Mitarb. behandelten Kranke: 
an Hitze litten, bei unseren schnell Realimentierten war jedoch primiire 
wenn auch nicht immer bakteriologisch genau definierbare Darminfektio: 
vorhanden. Es gab bei ihnen auch keine parenteralen Ursachen, welch« 
derzeit, wenn sie iiberhaupt existieren, vernachlassigt werden kénnen. 

4. Wir hegen keine Zweifel betreffs der anatomischen und funktionelle: 
Stérungen an den Verdauungsorganen des an Durchfall erkrankten Kindes 
welche auch in der verringerten Fihigkeit, die gereichte Nahrung aus 
zuniitzen, ihren Widerhall finden. Wir sind uns dieser Tatsache bewusst 
und reichen deshalb manchmal nach vollkommener Rehydratation eine 
leichter verdauliche Nahrung (Buttermilch oder saure Milch, jedoch keine 
Kiweissmilch, obzwar wir diese geben wiirden, wenn wir sie hitten), doch 
driingen wir nichts auf, sondern bieten bloss an. Das Kind trinkt so viel 
wie es verdauen kann. Falls die Mengen in den ersten Tagen gering sind 
und deshalb neue Dehydratation infolge andauernder Durchfille droht. 
werden parenteral Salzlésungen gereicht, denn gute Toleranz — wir wieder- 
holen das bereits in der Originalarbeit von uns Ausgefiihrte — kann bloss 
durch vollkommene Rehydratation verbiirgt werden. 

5. Unser Interesse bezieht sich weder auf die Anzahl noch auf die Aus- 
giebigkeit der Stiihle, ebenso wie dies z.B. bei der Behandlung der an 
Typhus erkrankten Personen keine Rolle spielt; denn wir behandeln den 
Kranken, keinesfalls seinen Stuhl. 

6. Durch schnelle Realimentation wird nicht bloss die somatische Dystro- 
phierung, die bei kurz andauerndem Hungern iibrigens nicht eintreten muss, 
verhindert, sondern es wird auch die Widerstandskraft des Organismus 
gehoben und dadurch die Méglichkeit der Relapse verringert. Von R. Dubos 
aus der Rockefeller-Stiftung in New York wurde im Tierversuch der Beweis 
erbracht, dass die Resistenz gegen bakterielle Infektionen sichtlich absinkt, 
falls die Tiere vorher 24 bis 30 Stunden lang dem Fasten ausgesetzt werden. 

7. Wir sind uns bewusst, dass auch in neuen Lehrbiichern stets die alte, 
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].ngsame Methode der Realimentation angegeben wird; gerade diese Tat- 
che veranlasste uns, die auf Grund einer vollig unterschiedlichen Methode 
yn uns gewonnenen, sehr guten Erfahrungen zu veréffentlichen. 

8. Begreiflicherweise werden bei uns alle Saiuglinge mit Durchfall auch 
eiterhin schnell realimentiert; in den Jahren 1954 und 1955 konnten 
ar noch weitaus bessere Ergebnisse als in den Jahren 1952 und 1953 
zielt werden. In den Jahren 1952 und 1953 betrug die gesamte Sterblich- 
‘it bei beiden Krankheitsformen 2,5°,%, i. J. 1954 nur mehr 1°% und i. J. 
55 bereits 0°; zu ergiinzen wiire, dass im Verlaufe der ersten zwei Jahre 
ch insgesamt 27 Toxikosen vorkamen, davon 4 mit tédlichem Ausgang, 
\ ihrend in den folgenden 2 Jahren nur 10 Toxikosen und kein Todesfall 
‘rzeichnet wurden. Die ganzen 4 Jahre hindurch schwankte die Anzahl 
‘ran unserer Klinik jihrlich aufgenommenen Sauglinge zwischen 830 bis 
30. Das immer seltenere Auftreten schwerer Durchfalle bei Siuglingen 
eist darauf hin, dass die Infektion — und nicht diiitetische Missgriffe — 
ire Hauptursache seit jeher gewesen ist und dass deshalb auch ihre diite- 
sche Behandlung keine so grosse Bedeutung hat, wie man voraussetzte 
nd wie bisher noch von vielen angenommen wird. 


wa 


ingegangen Mai 5. 1956 Kinderklinik der 
Palacky-Universitit 
Olomouc, Tschechoslowakei 
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From the Children’s Hospital, Fuglebakken, Copenhagen (Chief: A. Rothe-Mey: r, 
M.D.), and the Psychiatric Department, the University Hospital, Copenhag n 
(Chief: Professor Villars Lunn, M.D.) 


Histological Changes of the Pyloric Myenteric Plexus in Infanti e 


Pyloric Stenosis 
Studies on Surgical Biopsy Specimens! 


by O. STEINICKE NIELSEN 


Within recent years several authors have advocated the view that. in- 
fantile pyloric stenosis is due to disturbances of the autonomic nervous 
system of the stomach (Knauar, Bendix & Necheles, Belding). Assessmeiit 
of the results of these workers requires a knowledge of the normal courses 
and the normal function of the autonomic nerves of the stomach. A fair 
agreement has gradually been reached regarding the innervation of the sto- 
mach. The stomach receives sympathetic fibres from the thoraco-lumbar 
part; these are interrupted in the coeliac ganglion, from which the post- 
ganglionic fibres continue to the stomach itself. In addition, the stomach is 
supplied with parasympathetic fibres from both vagal nerves. These nerves 
are interrupted peripherally in the stomach in Auerbach’s and Meissner s 
plexi, from which postganglionic nerves lead to the gastric muscles (Mitchell. 
White ef al.). The parasympathetic innervation of the pyloric portion differs 
from that of the remaining stomach, the pylorus being innervated separate! \y 
through the so-called hepatic branch of the anterior (right) vagus which 
gives off fibres to the pylorus. The normal structure and the microscop'c 
picture of the intramuscular ganglia of the stomach have been elucidate:! 
by Hill, who found the cells to be classifiable into two types according to the 
length of the dendrons. 

While there is fair agreement as to the course of the innervation, opinic \ 
is still divided with regard to the motility of the stomach. It is a curre: 
view that the peristalsis in the body of the stomach is decreased by symp: 
thetic stimulation, whereas vagal stimulation has an increasing effect. Hov 
ever, animal experiments have shown that the effect of vagal stimulatio 1 
depends on the mechanical state of the stomach as well as on the intensit 


1 The present work was supported by a grant from P. Carl Petersens Fond. 
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* the stimulation (McCrea et al., McCrea & McSwiney). The same writers 
ive also shown that the motor function of the pyloric portion is indepen- 
nt of that of the remaining stomach, and that the response of the pyloric 
usculature to vagal and sympathetic stimulation, respectively, differs 
om that of the body of the stomach. Even though these facts have not 
et been sufficiently clarified, there is no doubt that severe degenerative 
anges of the intramuscular ganglia in the pyloric portion will bring about 
n abnormal neurogenic impulse through the vagus, resulting in alterations 
| the function of the pylorus. Such degenerative changes have been demon- 
rated by Herbst in two infants who died with pyloric stenosis. Similar 
hanges of the intramuscular ganglion cells were found and described by 
‘aia in biopsy specimens from pyloric musculature in a child with pyloric 
tenosis. In these cases the ganglion cell changes were characterized by 
evere, irreversible degeneration with atrophic cells and proliferation of the 
lial tissue. Alarotu. & Christensen and Belding & Kernohan made similar 
bservations by examining the stomachs of 29 and 9 infants, respectively, 
vho died of congenital pyloric stenosis. In the latter work, which is very 
omprehensive, the authors claim to have shown, in addition to the stated 
‘anglion cell degeneration confined to the pyloric area, a reduced number of 
ranglion cells in the pyloric portion both in children with pyloric stenosis 
ind in adults with cured congenital pyloric stenosis. 

The above-mentioned examinations were made exclusively on post mor- 
tem material. In the present paper an account is given of ganglion cell 
examinations carried out on muscular biopsy specimens taken from infants 
during operation for pyloric stensosis. 


Present Investigations 


MATERIAL 


Biopsy specimens for histological examination were obtained from pyloric muscula- 
ture of 15 infants submitted to pylorotomy owing to congenital pyloric stenosis within 
the period of March 1954 to March 1955. Ten of the infants had been admitted to the 
Paediatric Department, the County Hospital of Copenhagen, Gentofte (KASG), and 
operated on in Department N of this hospital, while five had been admitted to the 
Children’s Hospital, Fuglebakken, and operated on in the Municipal Hospital of 
Copenhagen, Department V.!. All the infants had presented the signs typical of pyloric 
stenosis, i.e. explosive vomiting, loss of weight, and gastric peristaltis, and in 14 cases 
a distinct pyloric tumour had been palpable before the operation. The birth weights 


1 I wish to thank P. Brestrup, M.D., chief of the Paediatric Department, the KASG, for 
permission to collect biopsy specimens and for access to the case records. Further, I wish to 
thank Ib Andersen, M.D., chief of the Surgical Department N, the KASG, and Kjeld Traut- 
ner, Deputy Superintendent of the Surgical Department V. the Municipal Hospital of Copen- 
hagen, for removing biopsy specimens from pyloric muscles. 
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ranged from 2500 to 4000 g. There were 11 boys and 4 girls. Only one infant had prio 
to operation been submitted to treatment with eumydrine drops for 9 days. The ave1 
age age at appearance of clinical signs was 4 and at operation 6} weeks. The age in 
cidence is shown in Table 1. 

The biopsy specimens were usually 1 « 1 = 4 mm in size. They were fixed in 4 pe 
cent formalin immediately after having been excised. Serial sections were made, an: 
more than 100 preparations of each specimen were examined. 

Between August 1954 and June 1955, a control material of stomachs from eigh 
children, six girls and two boys, who died in the Children’s Hospital, Fuglebakken 
between the ages of 6 hours and 12 days was collected for histological examination 
The birth weights and causes of death of these children are stated in Table 2. Thi 
stomachs were fixed in 4 per cent formalin as soon as definite signs of death wer 
present, and sections for histological examination were cut from the duodenum, thx 
pyloric portion, and from the middle of the body of the stomach. 

The surgical material as well as the control material were submitted to haematoxy 
lin-eosin staining, van Gieson’s connective tissue staining and Einarson’s gallocyanine 
staining (Kinarson 1932). (6). The sections for microscopy were prepared in the Psychia- 
tric Laboratory, the University Hospital, Copenhagen, and the histological examina- 
tions were carried out with expert aid from Erna Christensen, M.D., neuropathologist, 
to whom I am greatly indebted for this aid. 


RESULTS 


The analysis of the biopsy specimens comprises exclusively the morphological and 
structural conditions of the intramuscular ganglia. The variations in size of the 
specimens as well as in the site of excision from the pyloric musculature preclude an 
exact evaluation of the total number of ganglia, as done by Belding & Kernohan who 
found a reduced number in the pyloric portion in proportion to that found in normal 
infants of the same age-class. The number of ganglion cells in Table 1 therefore refers 
only to the finding of many or few cells in the biopsy specimen concerned. It follows 
that the observation of pathological cell forms is most conclusive in the cases where 
many ganglion cells have been found. In the histological analysis, rendered in Table 1, 
a distinction has been made between normal (chromoneutral and chromophobic), 
chromatolytie and atrophie ganglion cells. The quantitative distribution of these cell 
types is indicated by figures, the sum of which makes 4. By this procedure a uniform 
assessment of the histological picture is obtained in spite of the varying numbers of 
ganglion cells found in the biopsy specimens. 


The examinations here reported revealed severe degenerative changes in 
the intramuscular ganglion cells. The degree and type of degeneration varied 
from one biopsy specimen to another, as well as within the same specimen. 
In certain cases the degeneration was dominated by atrophic cells (Fig. 1), 
while in others the chromatolysis prevailed (Fig. 2). In the cases of chroma- 
tolytic degeneration, the individual ganglion cells had undergone pronounced 
changes with loss of Nissl bodies. The cells were large, pale, of a loose 
structure, with irregular nuclear membrane. Often only shadows of cells 
were seen as a precursor of cell disintegration. In the atrophic form the cells 
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‘ig. 1. (No. 468). Degenerative changes of a myenteric ganglion Auerbachii in a biopsy speci- 

uen of pyloric muscle from an infant operated for congenital pyloric stenosis at the age of 6 

veeks, The majority of the ganglion cells were atrophic and pyknotic, a few, however, chroma- 

olytie and swollen. Rather pronounced glial proliferation in the upper half of the ganglion. 
Gallocyanine 400. 


Fig. 2. (No. 470). Degenerative changes of a myenteric ganglion Auerbachii in a biopsy 

specimen of pyloric muscle from an infant operated for congenital pyloric stenosis at the age 

of 9 weeks. The ganglion cells were in the main highly chromatolytic, a few cells in a state of 

disintegration. In addition, a few atrophic cells were found. No proliferation of glial 
tissue. Gallocyanine = 400. 
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Fig. 3. (No. 498). Degenerative changes of a myenteric ganglion Auerbachii in a biopsy spec- 
imen of pyloric muscle from an infant operated for congenital pyloric stenosis at the age ) 
of 6 weeks. The ganglion cells were chromatolytic or atrophic; the picture is characterized 

by the pronounced proliferation of the glial tissue. Gallocyanine » 400. 
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Fig. 4 (No. 525). Normal myenteric ganglion from the pyloric portion of an infant who died 

from cerebral haemorrhage at 2 days of age. The ganglion is divided by a vessel into two 

sections. The ganglion cells are normal, without proliferation of the glial tissue. Gallocyanine 
400. 
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TABLE | 


listological analysis of the intramuscular ganglion cells in biopsy specimens of 
pyloric muscles from 15 infants operated on for congenital pyloric stenosis. 


‘‘Number of ganglion cells’ indicates the rough number in the biopsy specimen concerned. 
hus, + represents few, + + several, and + + + many cells. The ganglion cells found are 
ivided into three groups according to their structural state. The quantitative distribution 
i these three cell types is indicated by figures the sum of which makes 4. Concerning the glial 
roliferation, I, II, and III refer to mild, moderate and pronounced proliferation respectively. 


Age in weeks at Ganglion cells 
Number Glial 
No. Sex of ggl. _ | prolifer- 
signs operation] cells | Normal matolyt. Atrophic] ation 
504 M 3 4 t l 2 1 I 
499 M 4 5 3 If 
468 F 5 6 + 4 | 3 III 
500 M 6 7 + 2 2 II 
554 M 6 7 t I : II 
453 M 2 + l 3 I 
534 M 3 5 Pe 2 2 TEE 
463 M 5 7 + I 3 -- 
509 F 2 5 2 2 I] 
498 F 3 6 1 3 Ill 
482 M 3 6 F l 2 i I 
| 553 M 4 7 — 2 2 I 
| 491 F 7 10 2 2 I 
| 540 M 3 7 I 3 I 
| 470 M 3 9 l 3 lit 


were excessively shrunken with a highly pyknotic nucleus. In addition to 
these changes of the ganglion cells, a more or less pronounced proliferation 
of the glial tissue, manifesting itself by a greatly increased number of oval 
glial nuclei (Fig. 3), was found in all cases. The degree of this proliferation 
in the individual biopsy specimens is also shown in Table 1. 

The histological examination of the control material comprised, in addi- 
tion to the intramuscular ganglion cells, the mucous membranes, the appear- 
ance of which was assessed with a view to the degree of a possible autolysis. 
The mucous membrane was found slightly chipped off in few sections only, 
and pronounced autolysis was not seen anywhere. Sections from the eight 
infants of the control group were examined from the duodenum, pylorus and 
body of the stomach. The ganglion cells in the different sections from the 
same patient differed but little in appearance and have therefore been 
assessed collectively for each infant, as seen in Table 2. The numbers of 
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TABLE 2 


Histological analysis of the intramuscular ganglion cells in stomachs from eigh 
infants who died without clinical signs of congenital pyloric stenosis. 
The ganglion cells are divided into three groups according to their structural state. Th: 


quantitative distribution of these cell types is indicated by figures the sum of which makes 4 
The degree of proliferation of glial tissue is indicated by — (= no) and + (= mild) proliferation 


Ganglion cells 
. | Birth Glial 
No. Sex weight prolifer- 
days ing death Auto- Chro- 
lytic |matolyt. 
539 F } 750 |Atelectasis, asphyxia, l 2 l = 
prematurity 
483 F } 1800 |Cerebral hemorrhage, l 2 l = 
prematurity 
52% F 2 4300 |Cerebral hemorrhage, 1 2 l = 
atelectasis 
568 F 3 2330 |Scleroderma, 1 24 l + 
prematurity 
481 M 4 3900 |Adrenal hemorrhage 2 2 — ae 
530 F 6 1540 |Atelectasis, pneu- 3 I — 
monia, prematurity | 
501 F 10 2800 |Congenital heart 1 2 l | 
disease | 
567 | M | 12 | 2090 [|Meningitis, 2 2 
prematurity | 


ganglion cells demonstrated in the eight analysed cases were fairly equal. 
In proportion to the cells of the biopsy material, those of the control materia! 
varied in the individual sections between “‘some”’ and “‘many’’. The ganglion 
cells have been classified, according to their appearance, into (1) normal, (2) 
autolytically changed, and (3) chromatolytic. The proportional distribution 
within these three groups is indicated by the figures 1, 2, 3, 4. The results 
of the control examinations were that the ganglion cells were normal or 
slightly autolytically changed at most (Fig. 4). These autolytic changes 
manifested themselves by oedema of the ganglia themselves, and by the 
large, swollen, oedematous, pale individual ganglion cells which often had 
an eccentrically located nucleus. Table 2 shows further that proliferation 
of the glial tissue was not demonstrated in the control material. The micro- 
scopic picture of the intramuscular ganglia can thus be regarded as normal 
in the control group, the changes observed being due exclusively to unavoid- 
able postmortal processes. 
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Discussion and Conclusions 


The histological examinations of 15 biopsy specimens from infants oper- 
ted for congenital pyloric stenosis revealed severe irreversible degenerative 
hanges of the intramuscular ganglion cells. No such changes were observed 
1 a control material. Though five of the controls were prematures and the 
ge incidence in the two groups was very unequal, we may, in view of the 
ronounced pathological changes demonstrated in the biopsy specimens, be 
ustified in regarding these changes as characteristic of congenital pyloric 
tenosis. The fact, that the changes found here in fresh surgical specimens 
vere practically identical with those demonstrated by other workers in post 
nortem preparations (Herbst, Alarotu & Christensen, Belding & Kernohan) 
s further evidence in support of this hypothesis. 

Various theories have been advanced about the aetiology and pathogenesis 

f congenital pyloric stenosis, and especially about the role of the ganglion 
‘ell degeneration. According to one of these theories, the pathological state 
of the autonomic nerve tracts of the pyloric portion is to be regarded as the 
most important factor in the development of congenital pyloric stenosis. 
Che interruption of the parasympathetic impulses through the vagal nerves 
results in spasms of the pyloric muscles, which respond by hypertrophy, 
thus giving rise to the characteristic pyloric tumour. A few facts militate 
against this theory, however. If the ganglion cell degeneration is present 
at birth, one should expect the pyloric spasms, the clinical signs, to occur 
immediately after birth. If, on the other hand, the degeneration only deve- 
lops during the first two weeks of the infants life, it is difficult to account 
for the fact that a well-developed muscular hypertrophy is present already 
a few days after the occurrence of clinical signs, and that in a few instances 
a pronounced thickening of the pyloric musculature has been demonstrated 
a few days after birth (Rinvik, Meeker & De Nicola). Donovan even noticed 
hypertrophy of the pyloric muscles in a 7 months old foetus. The fact that 
pyloric hypertrophy has been demonstrated roentgenologically in infants 
without clinical signs also speaks against the view of ganglion cell degenera- 
tion as the primary factor (Wallgren, Lewis). Finally, it is difficult to 
explain, on the basis of this theory, the peculiar spontaneous cure of the 
disease after a few months. 

According to another theory, which seems to me a more plausible one, 
the intramuscular ganglion cell degeneration is a consequence of the pyloric 
hypertrophy, which must then be regarded as the main cause of the disease. 
The primary hypertrophy causes obstruction in the pyloric portion. To 
overcome the increased resistance the peristalsis will be intensified, and this 
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will gradually tire out the motor nerve tracts of the pyloric muscles, resultin; 
in gradual degeneration of the intramuscular ganglion cells. The presenc 
of muscular hypertrophy in a few infants shortly after birth, or even in 
foetal life, can easily be explained on the basis of this theory. The experienc: 
that clinical signs as a rule do not occur until several weeks after birth may 
be because pyloric spasms start only with beginning ganglion cell degenera 
tion. This may also explain the spontaneous disappearance of the signs at 
the stage of total degeneration, as the possibility of muscular contraction: 
(spasms) then will have ceased to exist. The clinical cure of the disease 
by means of pylorotomy may be explained on a purely mechanica 
basis; cutting of the circular muscle fibres prevents the spasms from 
continuing. 

The question, whether differences in the severity of the ganglion cell 
degeneration, dependent on the duration of the clinical signs, could be 
demonstrated, has been investigated, but as can be seen from Table 1, no 
such differences were demonstrable. 

Our present knowledge does not permit us to decide whether any of the 
stated theories is correct. This does not prevent us from assessing the signi- 
ficance of the intramuscular ganglion cell degeneration for the course of the 
disease. Both previous workers and the author have found the degeneration 
to be irreversible, characterized by atrophic ganglion cells as well as exces- 
sive glial proliferation. It must therefore be supposed to be demonstrable 
throughout life in these patients. In this connection I want to report the 
case of a boy who was operated on for pyloric stenosis at the age of 1 month 
and was free from symptoms, until he died from pneumonia at the age of 
10 months. The stomach of this infant revealed pronounced intramuscular 
ganglion cell degeneration with atrophic cells as well as glial proliferation 
corresponding exactly to the findings in the biopsy specimens. In addition, 
a persisting pronounced hypertrophy of the pyloric muscles was seen. 
Belding & Kernohan have made similar observations in five adult patients, 
who all had suffered from pyloric stenosis in early infancy and had been 
treated by gastro-enterostomy. In contrast to the findings of Belding & 
Kernohan, in the author’s case here reported, the typical ganglion cell 
degeneration was not limited to the pyloric portion but involved the whole 
stomach and the uppermost part of the duodenum. 

If the ganglion cell degeneration in the pyloric portion persists, this also 
explains why the majority of adults submitted in early infancy to medical 
treatment for pyloric stenosis continue to present roentgenographic changes 
in the prepyloric area (Steinicke Nielsen & Roelsgaard). The changes found 
must be regarded as disturbances of motility due to impaired or completely 
abolished neurogenic function. The question therefore suggests itself whether 
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‘ tal degeneration can be avoided by early surgical treatment. If so, it may 

i e possible to prevent permanent disturbances of motility and also to reduce 
e risk of development of gastric ulcer in individuals with cured congenital 
‘lorie stenosis (Bendix & Necheles, Steinicke Nielsen). 


Summary 


Biopsy specimens of pyloric muscles from 15 young infants operated on for congeni- 
| pyloric steaosis have been submitted to histological examination. This revealed 
vere irreversible degeneration of the intramuscular ganglion cells in all cases. These 
lls were found to be highly chromatolytic or atrophic, and the ganglia presented 
wying degrees of glial proliferation. The stomachs of eight infants dead without clinical 
ens of pyloric stenosis were submitted to similar histological examination for control. 
‘ere the intramuscular ganglion cells were normal. 

The significance of this ganglion cell degeneration for the aetiology and pathogenesis 

congenital pyloric stenosis has been discussed together with the significance of the 
entgenologically demonstrable disturbances of motility in the prepyloric area of 


dividuals with cured congenital pyloric stenosis. 


hangements histologiques du plexus myentérique du pylore dans la sténose pylorique 
u nourrisson. Etude de spécimens obtenus par biopsie chirurgicale. 


On a soumis a l’examen histologique des spécimens, obtenus par biopsie, du muscle 
»ylorique provenant de 15 jeunes nourrissons opérés de sténose congénitale du pylore. 
On a trouvé ainsi dans tous les cas une dégénérescence grave irréversible des cellules 
ganglionnaires intramusculaires. Ces cellules montraient une forte chromatolyse ou 
atrophie et les ganglions présentaient des degrés variables de prolifération gliale. Les 
estomacs de huit nourrissons décédés sans signes cliniques de sténose du pylore ont 
été soumis pour contréle & un examen histologique semblable. Les cellules ganglion- 
naires intramusculaires étaient normales ici. La signification de cette dégénérescence 
des cellules ganglionnaires pour |’étiologie et la pathogénése de la sténose congénitale 
du pylore a été discutée, ainsi que la signification des troubles de la motilité de la ré- 
gion prépylorique, trouvés a l’examen radiologique, chez des individus guéris de sté- 


nose congénitale du pylore. 


Histologische Verdinderungen im Myenterialplexus des Pylorus bei Pylorusstenose von 
Sduglingen. Eine Studie von durch chirurgische Biopsie gewonnenen Praparaten 


Das Material dieser histologischen Untersuchung wurde durch Biopsie des Musculus 
pylorus von 15 Séuglingen erhalten, die wegen einer Pylorusstenose zur Operation 
kamen. Man hat in allen Fallen eine schwere irreversible Degeneration der intra- 
muskuléiren Ganglienzellen gefunden. Diese Zellen zeigten eine schwere Chromatolyse 
oder Atrophie und die Ganglien wiesen verschiedene Grade von Gliaproliferation auf. 
Die Magen von acht ohne klinische Zeichen von Pylorusstenose gestorbenen Séug- 
lingen wurden zu Kontrollzwecken der gleichen histologischen Untersuchung unter- 
zogen. Die intramuskulaéren Ganglienzellen waren in diesen Fallen normal. Die Be- 
deutung dieser Ganglienzelldegeneration fiir die Atiologie und die Pathogenese der 
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Pylorusstenose wird diskutiert, ebenso wie die Bedeutung der Motilitaétsst6rung dir 
Pripylorusregion, die man réntgenologisch bei von Pylorusstenose geheilten Indiv - 
duen finden kann. 


Alteraciones histolégicas del plexo myentérico del piloro en la estenosis pilorica del la 
tante. Estudio de especimenes obtenidos por biopsia quirtrgica. 


Han sido objeto de examen histolégico especimenes, obtenidos por biopsia, d: | 
musculo pilérico de 15 lactantes operados de estenosis congénita del piloro. Se hi 
descubierto en todos los casos una degeneracién grave irreversible de las células gar - 
glionares intramusculares. Estas células mostraban una fuerte cromatolisis o atrofi: , 
y los ganglios presentaban diferentes grados de proliferacién glial. Los est6magos d : 
ocho de los lactantes fallecidos sin signos clinicos de estenosis del piloro han sido some 
tidos como control a un examen histolégico similar. El estado de las células ganglic 
nares intramusculares era normal en estos casos. Se ha discutido la importancia d 
esta degeneracion de las células ganglionares para la etiologia y la patogenia de |: 
estenosis congénita del piloro, asi como la importancia de los trastornos de la motili 
dad de la region prepilérica hallados en el examen radiolégico en los individuos curado 
de estenosis congénita del piloro. 
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From the Pediatric Clinic, University Hospital, Uppsala, Sweden 
(Head: Professor Bo Vahlquist) 


Local Inhibition of the Tuberculin Reaction after Repeate: 
Testing of BCG-vaccinated Subjects 


by R. BERFENSTAM and K.-E,. FICHTELIUS 


BCG vaccination and regular tuberculin testing have become increasingl\ 
common, and in Sweden a new generation is growing up that has been BCG 
vaccinated within a few days of birth, and subsequently subjected to regula: 
tuberculin testing at child-welfare clinics and during the school years. Th« 
frequently-tested young individual may later choose an occupation in which 
regular medical examination, including tuberculin testing, is considered 
essential, and in which it is required that the subject show a positive tuber 
culin reaction. It is a common observation, however, that certain persons 
giving a strongly positive tuberculin reaction after BCG vaccination gradu 
ally become tuberculin-negative, and remain so in spite of the fact that 
BCG vaccination has been repeated several times. In such cases the require- 
ment of a positive tuberculin reaction may constitute a hindrance to training, 
and thus influence the young person’s choice of occupation. 

It is therefore of great importance to establish the cause of the fading of 
the positive reaction to tuberculin. It has been assumed that the tuberculin 
allergy following BCG vaccination is neither as strong nor of such duration 
as that following natural immunization. A fundamental question, however, 
is whether the disappearance of the tuberculin allergy is a general phe- 
nomenon, or whether the change from positive to negative reaction occurs 
only locally and is connected with the frequent tests which are carried out 
routinely on the arm. 

Many investigations have been carried out to compare the result of tuber- 
culin testing at the same site as that of a former test with the result of testing 
at a new site. A review is given by Wasz-Hockert. The intervals between 
two tests have varied from 4 to 137 days. Most investigators have found 
that among healthy subjects, both natural reactors and BCG-vaccinated 
ones, retesting at the same site produced a heightened reaction. Further- 
more, the subsequen: reaction also appears more quickly (Weiss, Bjérnstad 
Honkanen, Wasz-Héckert, Edwards & Magnus). Thus the difference between 
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» repeated test and the control is greatest during the first 24 hours (Weiss, 
| dwards & Magnus). 

Under other circumstances a weaker reaction or no reaction may be 
« otained. Borok & Pick gave intradermal injections of increasing doses of 
tiberculin within a strictly limited area in man. (The conditions under 
‘ hich they carried out the experiments are not described in detail, but 

ey seem to have performed the injections once weekly over a period of 

4 months.) They found that the tuberculin testing subsequently gave 

gative results within this area, but positive results within a symmetrical 

mtrol area. In an article published in the Lancet (1955), Heaf describes 
riefly an investigation carried out by Bowen. She retested tuberculin- 
ositive subjects on the same arm after one year, which is the longest 
iterval we have encountered in the literature. After the first year the 
‘version rate was 10 per cent for the fresh vaccine. At the end of the second 
ear the corresponding figure was 20 per cent. Because of the high reversion 
ite, Bowen retested on both arms and found that one year after vaccina- 
ion some previously positve children were negative on the arm used and 
iositive on the other. When retesting was done on the opposite arm to that 
on which tuberculin testing had previously been performed the reversion 
ate after one year fell to about 2 per cent. Nothing is said about the time 
at which the reaction was read, or its appearance during the first 24 hours 
after injection of tuberculin. 

As far as we know, no comparative investigation of the behaviour of the 
‘uberculin reaction at sites used a number of times during the course of several 
years and the reaction at sites never before employed has been published. An 
investigation of this nature is now described. 

The tests were performed on a series of student nurses aged 20-25 years, 
all of whom had been BCG-vaccinated one or more times (with the possible 
exception of a few, see Tables 1 and 2), and who had been tuberculin tested 
on the arm 10-20 times before. A mixture of human and bovine tuberculin,! 
in dilutions of 1/1000 and 1/100, was used. The tuberculin was injected 
intracutaneously in the usual manner, on the outer surfaces of both arm 
and thigh. 

Experiment I.—The first group consisted of 39 students, all negative to 1 mg of 
tuberculin on one of the arms. 

The average observation period was 2 years, the number of previous tests during 
this time being 9. When the negative reaction? on the arm was read, or one or two 
days later, 1 mg of tuberculin was injected into the skin of the lateral surface of the 
right thigh, and this reaction was read 72 hours later. The findings are given in Table 1. 

1 From the State Bacteriological Laboratory, Stockholm. 

* A negative reaction means that after 72 hours the area of infiltration was less than 10 x 
10mm. A positive reaction is one in which the area of infiltration measured 10 x 10 mm or 
more, 
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TABLE 1 


Thirty-nine student nurses negative to 1.0 mg of tuberculin on the arm, tested wit 1 
the same dose on the right thigh. 

The numbers after the initials indicate the total numbers of tuberculin tests carried o1 
on the arms during the pericd of observation. BCG vaccinations and tuberculin tests ai » 
noted in chronological order in each case. A—, negative arm-reaction; A+, positive arn - 
reaction; T +, positive thigh-reaction; T —, negative thigh-reaction. 


BCG vace. and tuberculin tests 
(in chronol. order) 

I.J. 11 BOG A+ A+ A+ A- A BCG A— T- 

M. N. 5 BCG A+ A A a 

C. G. 4 BCG BCG A A at 

ee 4 BCG A+ A a 

G.S. 4 BCG BCG BCG A- T- 

B.W. 10 BOG A+ A+ A+ A+ A ‘ 

M. R. 8 BCG? A A BCG A- T 

M. S. 10 at At Ast AS 

L.S 8 BCG A BCG T+ 

B. L 12 BCG A+ A+ A BCG A+ A+ A- T+ 

L.S 8 At AS 

G. J. 9 BCG A A A 

Le. 8 “A+ At At T+ 

U. H 10 BOG As 

K. J. 6 BCG A+ A a 

M. L. 6 BOG BCG A+ A+ A- T+ 

S. N. le At At At BEG A- T+ 

6 BCG A+ A+ A 

Uo 7 BCG A A+ A 

K. E. 1] BCG A+ A A BCG A A 4 

K. L. 10 BCG A A+ A AS A+ AS 

L. S. 13 BCG A A BCG A+ A— A= T+ 

K. J. 20 BCG BCG BCG BCG A+ A- A- A- A- A- A- BCG 

A+ A-A— A— 

M. L. 7 BCG? A+ A+ A I 

KH. 16 BCG A+ A+ A+ A A— BCG A+ A+ A- Ti 

I. 8. 6 BCG A+ A | 

I. G. 14 BCG BCG A+ At A+ At A- A T 

K.S. 6 BoG At At A- T+ 

5 BCG BCG A+ A 

E. M. 12 BUG BCG A+ A+ A- T+ 

K. M. 8 BOG BCG A+ A+ A+ A- T+ 

K. S. 11 Boe At A= At A— T+ 

M. N. 13 BCG A+ A+ A+ A+ A+ At A- TH+ 

L. C. 18 BCG? A— A-—- A- A- BCG A+ A- A+ A- T- 

M. R. 10 BCG A+ A- BCG A+ A=- T- 

A. L. 9 BOG At BCG T- A- T- 

U.S. 8 A> At T— 
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TABLE 2 


‘irteen student nurses negative to 0.1 mg of tuberculin on the arm, tested with 
the same dose on the left thigh. Symbols as in Table 1. 


| 

| BCG vace. and tuberculin tests 

(in chronol. order) 

| 

| M.L. 14 BCG A- A- A BCG A+ A A A= TT 

| 12 BCG? A— BCG A+ A A 

9 BEG A+ A+ A+ A> 

| B. L. 19 BCG A- A- A- A A A 4 A SE 

| 11 BOG A> A+ A= A T+ 

| L. O. 8 BCG A+ A+ A+ A- A- T+ 

| EA. 17 BCG BCG BCG A— A- A BCG A+ A- A- Tt 
H. O. 10 BCG A+ A+ A+ A+ A+ A+ A+ A- TH 

| B. E. 11 BCG A- A- A= BCG A+ A+ A- T+ 

13 BCG A-—- BCG A- A BOG At AS: AS 

| I. N. 7 BOG? A+ A+ At A+ A— T+ 

| U. E. 14 BCG A-—- A+ A- A A 


From Table 1 it is seen that of the 39 ‘‘arm-negative” individuals, 26 
(3) were positive on the thigh. In 3 of the “‘thigh-positive” cases the test 
had been preceded by only one negative arm-reaction, but up to 4 negative 


arm reactions had previously occurred in one case (K. E.). 


Experiment II.—This group comprised 13 student nurses, all negative to 0.1 mg 
of tuberculin on one of the arms. The average period of observation was 3 years, and 
the average number of previous tests during this time 12. The reactions are designated 
as in Experiment I. At the time the negative arm-reaction was read, or after a further 
1-2 days, 0.1 mg of tuberculin was injected in the lateral surface of the left thigh, and 
this reaction was read after a further 72 hours. The results are shown in Table 2. 


It is evident from Table 2 that all members of this group were tuberculin- 
positive on the thigh. In most cases the positive thigh-reaction had been 
preceded by one or two negative arm-reactions. In two cases (B. L. and 
1. H.), 8 negative arm-reactions had previously been recorded. 


Experiment III.—Farlier workers (see above) have shown that the tu- 
bereulin reaction at a used site appears more rapidly than one at a new site. 
The reaction on the arm might therefore be expected to have passed by the 
time it was read, 72 hours after injection. For this reason the size of the 
reaction was measured after 6, 24, 48, and 72 hours. In order to establish 
the degree of any non-specific reaction (cutaneous reaction to the diluent), 
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control tests were carried out at the same time as the actual tests, a corre - 
sponding quantity of diluent being injected intracutaneously. 

In Experiments I and IT the tuberculin test on the thigh was performe:! 
as soon as 3-5 days after the injection on the arm. In experiments on rabbit : 
Sandage and Birkeland have shown that tuberculin present in the bod. 
may increase a subsequent reaction. It is conceivable that, in the experi 
ments now reported, the reaction on the thigh might have been influence: 
by the tuberculin injected a few days earlier in the arm. In order to form a: 
estimate of this source of error, in Experiment III tuberculin testing wit! 
0.1 mg on the left arm was therefore performed simultaneously with testin; 
with 0.1 mg on the thigh. According to Leczinsky the reactions on the arn 
and thigh are identical. 

Thirty-four student nurses (observation period 2 years, previous tests 6) wer 
tested on the right arm (‘‘used site’’) with 0.1 mg tuberculin and with the same volum: 
of diluent on the left arm. Twenty-two of the subjects were negative after 72 hours 
and these were retested on the 5th day after injection on the arm, with 0.1 mg o 
tuberculin on the right thigh (“‘new site’), with the same quantity of diluent on th 
left thigh, and with 0.1 mg of tuberculin on the left arm (‘used site, repeated’’). 


Of the 22 nurses who reacted negatively after 72 hours to 0.1 mg at the 
“used site’, 9 were positive at the ‘‘new site’. Of these 9, two were also 
positive on the left thigh. It should be noted that these were the only non 
specific thigh-reactions, and that no non-specific reactions were found on 
the arms at 72 hours. Of the remaining 7 that were positive at the ‘new 
site’’", two were also positive at the “used site, repeated’’, but in both these 
cases the reaction was less marked than that at the ‘‘new site”’. 

The tuberculin reaction at the “used site” was never as great as that at 
the ‘“‘new site” (see Fig. 1). Our results differ in this respect from those of 
Weiss and Edwards & Magnus who, during the first 24 hours, noted a 
stronger reaction at the “‘used site” than at the “new site’’. In their experi- 
ments the “used site’’ had only been used once before, whereas in ours it 
had been employed for tuberculin testing on a number of occasions over a 
period of several years. Other differences, too, exist between the experi 
ments. The chances of the “used site”’ tests, which were judged to be negative 
after 72 hours in experiments I and II, being judged as positive at 24 or 
48 hours are very small (see Fig. 1). 

The results of Experiment III also show that tuberculin present in the 
body may influence a subsequent tuberculin test. The reaction at 24-4¢ 
hours was less marked at the ‘‘used site’ than at the “used site, repeated” 
(0.02 > P > 0.01, 48 hours; and 0.05 > P > 0.02, 24 hours). It is less probable 
that this difference is due to the injection 5 days previously at the “‘used 
site, repeated’’. Thus in Experiment III the test at the “‘used site, repeated’. 
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LOCAL INHIBITION OF THE TUBERCULIN REACTION 


10 7 
5 4 
6 24 48 72 HOURS 
Fig. 1. Mean diameter of the infiltrate at different times. 


x “Used site’’. 
i—_-—-- x Left arm, diluent. 
“New site’. 
e-----— @ Left thigh, diluent. 


o——_0 “Used site, repeated’’. 
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is most suited for comparison with that at the “new site’. At 72 hours the 
difference is statistically significant (0.01 >P > 0.001). The more rapid 
fading of the reaction at the ‘‘used site, repeated’’, is well illustrated by the 
fact that the later the reactions are read the greater is the difference between 
them. (See Table 3.) 


The Experiments Compared 


In Experiment I two-thirds of the subjects were positive on the thigh, 
in Experiment II all were positive at that site, and in Experiment IIT only 
9 of 22 were positive on the thigh. The differences are explained by differ- 


TABLE 3 


The differences between the sizes of the areas of infiltration at the “new site’’ and 
the “‘used site, repeated”, and their mean errors, after different intervals of time. 


6 hours 24 hours 48 hours 72 hours 
2.0 1.8 2.6218 5.4+£1.9 
1.31 1.38 2.05 2.87 
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ences in the composition of the groups. In Experiment I the subjects were 
selected on the basis of the stricter condition of a negative arm-reaction 
to | mg of tuberculin; those in Experiments IT and IIT were only required 
to react negatively to 0.1 mg of tuberculin. Experiments II and IIT were 
similar in this respect, but differed in others. Thus the average observation 
period in Experiment Il was 3 years, and the number of previous arm- 
tests 12; in Experiment IIT the period of observation was 2 years, and the 
number of previous tests during this time 6. The three experiments are 


therefore not comparable. 


Conclusions 


Many persons who have been strongly tuberculin-positive following BCG 
vaccination become tuberculin-negative after a time and remain so despite 
repeated BCG vaccination. The question is examined whether the disappear- 
ance of the tuberculin allergy is a general phenomenon in all cases, or 
whether it may be a purely local one associated with frequent tuberculin 
tests routinely performed on the arm. A total of 74 student nurses, previously 
tested 10-20 times on the arm and at the time of the experiment negative 
at that site to 0.1 or 1.0 mg of tuberculin, were retested on the thigh after 
3-5 days with the same quantity of tuberculin. In 48 of the 74 subjects the 
thigh-reaction was positive at 72 hours. The stronger reaction on the thigh is 
only to some extent dependent on the tuberculin still present in the body fol- 
lowing the first tuberculin test. The attenuation of the tuberculin allergy after 
repeated testing must therefore be regarded as a partly local phenomenon. 

The local inhibition of the tuberculin reaction has not been considered 
in several investigations on that subject, and the phenomenon has been 
ignored in previous discussions on the nature of the delayed type of allergy. 


Summary 


Student nurses previously tested with tuberculin on the arms 10-20 times, and show- 
ing a negative reaction at that site, were in 48 out of 74 cases positive to the samc 
quantity of tuberculin injected into the skin of the thigh. The negative reaction to 
tuberculin on the arms must therefore be regarded as a partly local phenomenon. 


Inhibition locale de la réaction a la tuberculine apres ecamens répétés de sujets vaccines 
au B.C.G. 

Des éléves-infirmiéres examinées & la tubereculine 10-20 fois au niveau des bras et 
ayant eu une réaction négative & ce moment, présentérent dans 48 des 74 cas une 
réaction positive, lorsque la méme dose de tuberculine était injectée au niveau de | 
cuisse. La réaction négative a la tuberculine au niveau du bras doit done étre consi- 


dérée comme un phénomeéne partiellement local, 
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okale Tuberkulin-Unempfindlichkeit bei wiederholten Untersuchungen BCG-Vakzi- 
erter. 

Schwesternschiilerinnen, die nach 10-20 Tuberkulinproben am Arm eine negative 
aktion an dieser Stelle aufwiesen, zeigten in 48 von 74 Fiillen eine positive 
aktion, wenn die gleiche Dosis Tuberkulin in den Oberschenkel injiziert wurde. 
ie negative Reaktion am Arm muss somit als ein teilweise lokales Phinomen be- 
ichtet werden. 


accion negativa a la tuberculina, después de repetidas pruebas, en personas vacunadas 
n B.C.G. 

Algunas enfermeras sometidas 10—20 veces a la prueba de la tuberculina en el brazo, 
n resultado negativo en cada caso, tuvieron una reaccién positiva en 48 de los 74 
sos al inyectarles la misma dosis de tuberculina en el muslo. La reaccién negativa 
la tuberculina en el brazo debe considerarse, por consiguiente, como un fenédmeno 


ircialmente local. 
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From the Department of Pediatrics, Rigshospitalet, University of 
Copenhagen, Denmark (Chief: Professor Preben Plum, M.D.) 


Osteogenesis Imperfecta Associated with Ehlers-Danlos 
Syndrome: Addendum 


A New Syndrome 
by AXEL BIERING and TORBEN IVERSEN 


In our report of a case of osteogenesis imperfecta associated with Ehlers - 
Danlos syndrome in a 1—year-old boy (Acta Pediat., 44: 279-286, 1955) we 


concluded that the case might be interpreted as a particularly profound 
mesodermal malformation. 

After the publication of our paper we have received a reprint of a Russia: 
paper (“On Fibrodysplasia’ by M. F. Maretskaja & L. A. Isajeva, Pediatriju 


(Moscow), J: 51-56, 1951) which deals with the same subject. The paper 


contains three case records, two of which are completely analogous to our 
case. This makes it unquestionable that the coexistence of the two condi 
tions is not due to chance, but that we are confronted with a new syndrome. 

As the paper is in Russian and has no summary in another language. 
a summary of two of the Russian case reports is given below. 


Case 2.—A girl, 10 years old. Since the age of three years she had had eleven spon 
taneous fractures. Roentgen examination showed osteoporosis and a thin corticalis 
There was extreme hypermobility of the joints. The subcutaneous tissue was poorl) 
developed, and the skin on the abdomen could be picked up in folds 5-6 em high. 

Case 3.—A girl, 23 months old. She had sustained five fractures before the age o 
7 months. Roentgen examination showed marked osteoporosis and an extremely thir 
corticalis. The skull was dolicocephalic. There was a marked hyperextensibility of th: 
joints. The skin was thin, pale and dry and could be picked up in folds 6-7 em high. 

There were no known cases of similar malformations in the familes. The in 
telligence of the children was normal. The concentrations of calcium and phosphoru 
in serum were normal. Histological examination of the skin was not mentioned. 


Received May 25, 1956 Department of Pediatric 
Rigshospitalet 
Copenhagen, Denmark 
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SUMMARY OF SUPPLEMENTS 


Adynamia Episodica Hereditaria 


by INGRID GAMSTORP 


(Summary of Supplement 108) 


A disease characterised mainly by attacks of spontaneously abating para- 
ysis, particularly of the muscles of the extremities and the trunk, is descri- 
ved under the name of adynamia episodica hereditaria. One hundred and 
hirty-eight patients with the disease are known. Sixty-eight were examined 
by the author. Of these, 17 were examined in hospital, where they were 
observed both between and during attacks, and where various methods 
if preventing, precipitating and controlling the attacks were tried. 

The disease was found to be hereditary. The inheritance is due to a single, 
autosomal, dominant gene with complete or almost complete penetrance. 

In more than 90 per cent of the patients the onset occurred below the 
age of 10 years, and only in 1 above the age of 30. The attacks occurred 
during rest after exertion in all patients. In about three fourths of the 
patients the attacks occurred at least once a week, and in roughly the same 
number the attacks lasted at most 1 hour. The extent and severity of the 
paresis varied from slight weakness of a single extremity to severe states 
in which the patient, when lying, was unable to turn over or sit up without 
help. The respiratory muscles were seldom involved, and when, only slightly. 
Mild symptoms from the musculature innervated by the cranial nerves had 
occurred at least once in about half of the patients. Gentle exercise at the 
appearance of the first symptoms of an attack or as soon as possible during 
an attack always gave relief. The intake of food, especially of bread, at 
the onset or during an attack warded off, or shortened the duration of the 
symptoms. 

The disease was found to be equally common among males as among fe- 
males, but the course was on the whole somewhat more severe in the males. 
During childhood the attacks were short and frequent, at puberty they be- 
came longer and more severe though not more frequent. The disease was 
usually most troublesome between puberty and about 30 years of age, after 
which improvement occurred in about half of the patients. Only 1 patient 
reported progression of the disease after 30 years of age. In a few of the 
patients the attacks ceased to occur after the age of 50-60. The disease was 
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more troublesome in cold, damp weather. The attacks were always more 
common during the day-time than at night. Working capacity was never 
more than slightly reduced. According to information from relatives, no 
patient has died from an attack of adynamia episodica hereditaria. 

Only exceptionally did clinical examination, blood studies or electrocar- 
diography between attacks reveal anything of interest. During attacks pa- 
ralysis of varying extent and severity was observed, and in somewhat more 
than half of the attacks tendon reflexes were weak or absent. In somewhat 
less than half Chvostek’s sign was positive. As a rule, the attacks were 
accompanied by an increase in the serum potassium without any decrease 
in the excretion of potassium in the urine and by such electrocardiographic 
changes as are seen in the presence of increasing serum potassium indepen- 
dently of the cause of the increase. Attacks could nearly always be precipi- 
tated by oral administration of a dose of potassium not large enough to 
produce symptoms in healthy persons. Calcium administered intravenously 
at the culmination of an attack usually soon controlled the symptoms. 
Glucose with or without insulin administered before, or simultaneously with, 
an otherwise provocative dose of potassium had a prophylactic effect, the 
attack then being prevented or less severe than otherwise. 

Electromyographic changes occurred during an attack in the 4 patients 
studied: the innervation pattern changed suggesting loss of muscle fibres. 
In 3 spontaneous activity occurred or, if present, increased. In all 4 the 
mean action potential duration was significantly lower than before the 
attack. The treshold of motor response to the intra-arterial injection of 
acetylcholine was slow both between and during attacks. 

The attacks abated spontaneously. Only in 2 patients, now aged 60, was 
permanent slight muscle weakness observed between attacks, and only in 
| was there any muscle atrophy, and then only slight. Histologic examina- 
tion of a biopsy specimen of the muscle of the latter patient showed changes 
of the type seen in dystrophia myotonica. Histologic examination of muscle 
tissue from 2 younger patients without atrophy or permanent muscle weak- 
ness showed no evidence of a pathologic condition. 

As yet, no effective treatment of the disease per se is available. 
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PROCEEDINGS OF PEDIATRIC SOCETIES 


The Danish Pediatric Society 


Meeting, January 28, 1956 
in conjunction with the Danish Society of Anaesthetists, 
the Gynaecological and Obstetric Society, 
and the Danish Neurological Society. 


‘he prophylaxis, treatment and sequelae of asphyxia neonatorum. 


SPEAKERS: Professor EK. Brandstrup, O. Secher, P. W. Brastrup and Professor 
M. Fog. 

Discussion: S. Brandt & V. Westergaard-Nielsen, D. Torup, A. Skov-Jensen, 
H. Moller, H. Buch, P. Plum, E. Christensen, F. Fuchs, B. Friis-Hansen, B.S. Pedersen. 

To be published in Nordisk Medicin, 


Meeting, February 29, 1956, in the University Paediatric Clinic. 
fagaard: Demonstration (Coley’s anaemia). 


J. Vesterdal: Nephrosis following vaccination against poliomyelitis. 

The patient was a boy, aged 11 years, suffering from nephrosis which had developed 
following vaccination against poliomyelitis and was complicated by a subdural abscess. 
The boy complained of lassitude following the second vaccination and a week later he 
developed oedema. Nephrosis was revealed and was treated with A.C.T.H., cortisone 
and, simultaneously, with antibiotics. During this therapy, an abscess developed in 
the right eyelid and the boy developed seizures which proved to be due to a left sub- 
dural empyema. This was evacuated in the Department of Neurosurgery. 

Discussion.— FH. Gjorup: Similar cases have been observed following combined 
diphtheria and tetanus vaccination. 


Erna Christensen, J. Melchior and P. Plum: Bilateral, symmetrical necrosis of the 
corpus striatum, formatio reticularis and spinal medulla in a boy aged 10 years. 


Published in Acta pediat., 45: 396, 1956. 
Folke Tudvad, J. Kringelbach and K. Biering-Serensen: B.C.G. vaccination of 
newly-born infants. 


In the Maternity Clinic, Martinsvej, Copenhagen, B.C.G. vaccination was offered 
to all newborn infants during the year 1950. Out of 2159 infants, the mothers of 1330 
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aceepted the vaccination (61.3 per cent). Out of these 1330, information concerning 
the Moro reaction was obtained in 1199 (90.1 per cent) and among these there wer: 
11 (0.9 per cent) who had not become Moro positive. By follow-up examination in the 
Maternity Clinie and review of the records kept by the Health Visitors is was found 
that 38 (2.75 per cent) had developed glandular abscesses following the vaccination. 

From the records of weights kept by the Health Visitors of the infants in then 
homes, a calculation of the daily increase in weight was made for the first, second, 
third & fourth and fifth & sixth months of life of the infants who had been B.C.G. 
vaccinated, Premature infants, infants in whom information concerning weight was 
incomplete, those suffering from serious illnesses as well as those where information 
concerning the tuberculin reaction was not available were excluded from the series. 
These weight calculations were compared with corresponding calculations for non 
vaccinated infants with the same exclusions as above; infants who were B.C.G.- 
vaccinated later were also excluded. The calculations did not indicate that B.C.C. 
vaccination in the neonatal period influences the thriving of the infants in the first 


6 months of life. 


Kk. Biering-Sorensen, J. Guld, K. Magnus and K. Tolderlund: Glandular complica- 
tions of B.C.G. vaccination in the neonatal period with varying doses of vaccine. 


In November 1952, the results of certain investigations concerning the complica- 
tions of B.C.G. vaccination in the neonatal period were submitted to the Danish 
Paediatric Society. Stimulated by these investigations, co-operation was established 
between WHO's Tuberculosis Research Office, the National Serum Institute, Copen- 
hagen and the Municipal Organization of Health Visitors in Copenhagen. In the course 
of the past two years, systematic follow-up examination was undertaken throughout 
the entire first year of life of a group of children who were vaccinated immediately 
after birth with B.C.G. vaccines of varying strengths. The doses varied from 0.15 mg 
to 0.0047 mg administered either as one or two injections within the first 11 days ot 
life. A total of 7 follow-up examinations of the children was performed in the first 
year of life in view of adenitis and other regional complications. Only glands which 
exceeded a certain size were included. The investigation comprized a total of approxi- 
mately 1500 children. 

In the preliminary account which comprises 800 infants vaccinated during the 
period November 1953 to August 1954 and followed up during the entire first year 
of life, a definite relation between the total amount of vaccine injected and the in- 
cidence of complications could be demonstrated. The result is recorded in Diagram 1. 

It appears that adenitis was found in 25 per cent of the children following the injec- 
tion of 0.15 mg vaccine, and in 3 of these cases perforation of the glandular abscess 
occurred. With a dose of 0.075 mg vaccine, the incidence of adenitis was reduced to 
less than half and with a dose of 0.0375 mg, complications occurred only in 4 per cent 
of the children. If only perforation and skin changes over the adenitis (nearly always 
a sign of threatening perforation) be considered, the incidence of complications for 
the 3 most potent doses of the vaccine becomes: 20, 10, and 4 per cent. In the children 
vaccinated with the three weakest doses of vaccine, one case of glandular perforation 
occurred (approximately | per cent). 

The strength of the tuberculin reaction following Mantoux testing with 5 tuberculin 
units showed only a lesser diminishing on reduction of the dose of vaccine. Reduction 
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‘equency of enlarged and perforated glands among infants vaccinated November 1953 to August 
1954 and followed-up for one year, according to total dose of BCG vaccine. 


134 


PERFORATION OR SCAR AFTER PERFORATION 
CHANGE OF SKIN 


ENLARGED GLANDS 


138 


PERCENTAGE 


153 J 
122 
122 131 
* 00375 0.0188 0.0094 0.0047 


DOSE OF BCG (mg) 


The number above each block indicates the number examined. 


Diagram 1. The individual columns represent the percentage incidence of ecmplications with 

i certain dose of vaccine. In order to simplify the diagram, this does not indicate whether 

the vaceine was administered as a single or as two injections. The dose falls according to a 

logarithmic scale from left to right so that the quantity of vaccine for a certain column is 
half of that in the column immediately preceding. 


of the dose to } of that employed at present implies an average diminishing of the 
infiltration on Mantoux testing of a couple of millimitres (to approximately 13 mm). 

As a result of the present research, the strength of the vaccine in Denmark has been 
reduced from 0.75 mg to 0.375 mg per ml vaccine and it is recommended to administer 


a single injection of 0.1 ml only when vaccinating newly-born infants, i.e. | of the dose 


hitherto employed. 

A detailed account of these investigations was published in the British Medical 
Journal in October 1955. The final account of the entire material will be published at 
a later date. 

Discussion.—T. Kern stressed the difficult technique of intradermal vaccina- 
tion and the striking fact that the number of complications occurring at the hands 
of inexperienced vaccinators did not exceed that of experienced vaccinators. Do 
tuberculosis physicians consider vaccination necessary?—Henning Andersen consid- 
ered that complications were rarer following the scarification method. — Groth- 
Petersen: As regards the indications for vaccination, it is meaningless (too late) to 
vaccinate only when the environment is tuberculous. The occurrence of approximately 
200 new cases of tuberculosis annually is probably sufficient indication for continued 
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vaccination, at any rate in the towns. — Sigrid Holm was definitely of the opinior 
that the technique of B.C.G. vaccination plays a role. This is obvious also from in 
vestigations undertaken by the Tuberculosis Research Office (TRO). In one of thes: 
investigations, B.C.G. vaccine was injected into 4 different layers of the skin, viz 
3 injections at different depths intracutaneously and one subcutaneously. The deepes 
injections administered rendered a much greater number of local abscesses and abnor 
mal sears. She would like to ask the team which worked with B.C.G. vaccination ir 
the neonatal period if they were satisfied with the average allergy achieved? If, fo 
example, the average allergy obtained on employing the standard vaccine (0.75 mg/ml 
be considered, this appears to be somewhat lower than that found in children of schoo 
age with the same vaccine. — J. Guld: No evidence is available that the variation ir 
the degree of immunity renders any difference of note in the protection against tuber 
culosis. — P. Brestrup: Experience in the vaccination of school children in thx 
County of Copenhagen shows that the increase in the incidence of complications re 
sults in a distinct fall in the number of vaccinations in the following year. — J. Fla 
mand-Christensen raised the question of the most favourable period for B.C.G. vaceina 
tion in relation to other vaccinations: at the age of 10 months or after vaccination for 
smallpox at the age of 2 years. — Tolderlund accounted for the reduction of potency 
of the vaccine. — T'udvad, in reply to Kern: Deliberately, no attempt was made t 
persuade mothers to let their infants be B.C.G.-vaccinated as an unvaccinated contro! 
group was expressly desired. As regards technique, Dr. Tudvad was definitely of thx 
opinion that experienced vaccinators obtained fewer complications in the form ot 
abscesses than did inexperienced vaccinators, and in his experience abscesses wer 
the most unfortunate complications as they render vaccination unpopular. The 
presence of more or less pronounced glandular swellings is of no particular significance. 
Such swellings are not painful and do not demand special treatment. Dr. Tudvad 
would like to support Dr. Groth-Petersen’s recommendation for B.C.G. vaccination 
in infancy. It is in infancy, in particular, that the danger of the serious complications 
is present. The most practical thing would probably be to perform the B.C.G. vaccina- 
tion at the Health Examination at the age of 5 weeks as the examination at the age 
of 5 months is already taken up by combined diphtheria—tetanus immunization and 
that at the age of 10 months by vaccination against poliomyelitis. He considered it 
to be important that B.C.G. vaccination should be carried out by a physician who is 
specially trained in the vaccination of infants. 


Meeting, April 18, 1956 


A. Henriques: Reports of two cases from practice. 


H. Dyggve and Bodil Farup: Psychological viewpoints and experience concerning 
nervous children and their parents. With illustrative examples. 


H. Dyggve: The speaker has been employed for several years as paediatrician in 
the University Clinic for Child Psychology. Tables were shown to illustrate the clien- 
tele of the Clinic. The investigation comprised 514 children from a four-year period 
(1951-55). The age distribution shows that the majority are children between the 
ages of 5-10 years. The sex distribution shows twice as many boys as girls. This is 
because boys are more aggressive while girls more frequently become subdued and 
this does not disturb the parents so much. Forty per cent of the children had dis- 
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urbances of behaviour as the main symptom. Thirty per cent were unsettled, restless 
r had ties, sleeping or eating problems. Twenty per cent suffered from enuresis, 
neopresis or both. Six per cent had difficulties in speech. In five per cent of the 
hildren, organic brain lesions were demonstrated and these had, as a rule, been 
equired at birth. Ten per cent were born prematurely and eight per cent suffered 
rom asphyxia pallida at birth. Serious mental disorder was present in one or more 
f the child’s nearest relatives in fifteen per cent of the cases. In twentyfive per cent 
f the cases, the child did not live with both his biological parents. Five per cent of 
ie children were adopted. Fourteen per cent were only children. In the families in 
hich there were more children, there was a great preponderance of the oldest child 

»mpared with the youngest. 

Originally, the speaker had been sceptical of the penetrating psychological theories 
hich are difficult to grasp. He began, however, gradually to believe in the majority 
f the basic theories and thoughts as he learnt them so to speak from the children, 
aturally under the direction of psychologists. The speaker pointed out that a certain 
xual interest and fear concerning the child’s body must be regarded as an ordinary 
henomenon. The so-called Oedipus-fantasies and “‘fear of castration” are seen parti- 
ularly at the ages of 4-5 years. Such fantasies are vague and become suppressed in 
ormal children while fear in connection with aggressive and sexual impulses is, as a 
‘ule, pronounced in neurotic children and adults. 

The speaker was of the opinion that the cause of the widespread scepticism with 
vhich psychologists and child-psychiatrists are regarded is partly the difficulty in 
ceepting the theories if there is no opportunity of employing them in practice under 
xpert guidance; further, this scepticism is due to the widespread but erroneous con- 
‘eption that penetrating psychologists advocate completely free and uninhibited 
ietivity in the children. 

The case histories of three of the patients treated psychotherapeutically by the 
speaker were referred to. 

It was the speaker’s impression that extremely sensible and conscientious work is 
being carried out in the University Clinic for Child Psychology and that the results 
ire frequently surprisingly good. As the need for help is great, the establishment of 
me or more clinics would be desirable. 

Bodil Farup: No report submitted. 

Discussion.—P. Plum: The figures given for the reasons for which the children were 
referred to the Clinic correspond to those seen in all paediatric departments. In addi- 
tion to the two possibilities mentioned by Dr. Farup—analysis and a friendly pat on 
the back—there is a third possibility, viz., solving the problems for the parents and 
general guidance of the parents, possibly before the child is treated. — Sv. Heinild: 
With due acknowledgement of the excellent research work carried out in clinies for 
child psychology it should be pointed out that the prolonged therapy in such clinics 
in certain cases may function as a deflecting manceuvre where one loses sight of the 
essentials. Intense exploration of the psychopathology of a child may now and again 
imply that one ignores the principal emotional and social conflicts frequently present 
in the home where the child requires treatment on account of behaviour disturbances 
of various kinds; or those conflicts may not be attributed sufficient importance. If a 
“Strindberg environment’”’ is present in the home and if this cannot be altered, treatment 
of the child, in the speaker’s opinion, will most frequently be illusory. — E. Gjorup: 
In practice, economical factors must be considered. What does it cost to achieve 
results? Guidance is a possibility which lies near at hand but it must be employed 
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with great caution as direct guidance may be harmful. — A. Rothe-Meyer inquired 
about the results of short-term therapy: (1) extended guidance, (2) short-term therapy, 
versus (3) penetrating psychotherapy. What is the significance of contact during 
analytical therapy? — J. Egsgaard: The great majority of patients in a psychiatric 
department are too severely affected to respond to treatment of the environment alone 
but demand direct personal therapy. — P. Drucker, A. Henriques and Kk. Biering- 
Sorensen inquired about the scope and justification of the interpretation of symbols. — 
P. W. Brestrup: Guidance and treatment of the environment, respectively, in one 
way or another are the only possibilities which can be employed in practice by paedia- 
tric departments. 


Meeting, May 16, 1956 


Niels J. Schierbeck: Morbidity among school children in the borough of Gentofte in 
August-September 1955 with special reference to bathing in The Sound. 


(To be published in Sundhedsplejen and, in an abbreviated form, in Ugeskrift for 
Leger.) 


Fleming Quaade: The influence of heredity and environment on the height of school 


children. 
(Published in Acta pediat., 45: 523, 1956.) 


Boesen, Ib: Prophylactic iron theraphy in a day nursery. 


During the months September—March, ferric tartrate (for preference in a daily 
dose of 0.10 g) was administered to every alternate child. Each group comprised 16 
children with similar age distribution; in the treated group, 13 children were under the 
age of one year compared with 12 among the untreated children. The haemoglobin 
levels in the treated group at the commencement and conclusion of the experiment 
were 88 and 91 per cent, respectively, as compared with 91 and 89 per cent, respecti- 
vely, in the untreated group. On an average, 40 per cent in the treated group suffered 
from catarrhal conditions as compared with 41 per cent among the untreated during 
the experimental period. Twenty-one per cent of the infants in the treated group devel- 
oped redness of the buttocks and 15 per cent dyspepsias as compared with 11 per cent 
and 5 per cent among the untreated infants. The incidence of red buttocks appeared 
to be independent of whether the dose of iron administered was 0.20, 0,10 or 0.05 g 
daily, but the incidence of dyspepsia diminished when the dosage was reduced. ‘The 
infants received most of their food in the day nursery and thus must be regarded as 
adequately nourished both quantitatively and qualitatively. 

Discussion: Ane Madsen mentioned the results of investigations concerning th« 
prophylactic administration of supplementary iron to infants in Infant Welfare Cen 
tres. The haemoglobin percentage was significantly higher in infants who had received 
supplementary iron than in infants in the control group who had not received this 
supplement. — C. Friderichsen declared himself to be an ardent supporter of prophy- 
lactic administration of iron on account of the following two observations: When th« 
large doses of iron were introduced in 1917, a definite increase in weight and improved 
appetite occurred in children even if their haemoglobin level and their weight wer« 
normal. The speaker interpreted this as a sort of catalytic action on the enzymes in the 
stomach and intestines. (Ugeskr. for Laeger, No. 11, 1919). The other observation is that 
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‘hildren who are admitted to hospital in the winter months with high fever and acute 
respiratory infections, very frequently show haemoglobin levels of under 80 per cent. 
‘he speaker, therefore, was of the opinion that prophylactic administration of ferric 
ron is just as important as the prophylactic administration of vitamins A, C and D. 
‘hildren with low haemoglobin levels are less resistant to severe infections. Red but- 
ocks have only very rarely been observed with the doses employed by the speaker. — 
%. Gjorup, P. Drucker: Both these speakers, too, had years of experience of the favour- 
ible effects of administration of iron. 


Section of Pediatrics and School Hygiene of the Swedish 
Medical Society 


Meeting, March 9, 1956 


B. Vahlquist, S. Sjélin and L. Garby: Chronic refractory hypochromic anaemia 
with disturbed haem-metabolism. 


(To be published in British J. of Haematol.) 


B. Broman: A proposal concerning routine testing for Rh-immunization during 
pregnancy. 


(Published in Sv. Lakartidning.) 


R. Zetterstrém: Simultaneous occurrence of congenital deformities, haemolytic ane- 
mia, and thrombopenia. 


(To be published elsewhere.) 


Th. Ehrenpreis and N. O. Ericsson: Results of treatment in atresia of the oesophagus. 


Fifty-one cases of atresia of the oesophagus have been treated at the Department 
of Paediatric Surgery, Caroline Hospital, Stockholm, during the 4 years in which the 
Department has been in existence (February 1952 to February 1956). Four were not 
subjected to operation: Three died soon after admission, and one was a mongoloid 
defective for whom surgery was refused. Twenty-seven (59 %) of the 47 cases operated 
on survived. The coincidence of other deformities was high (about 30 %), and this 
of course affected the outcome to some extent. The commonest of these deformities 
were organic heart disease, mongolism, and duodenal and anal atresia. 

The series is divided into two groups. In 4 cases in which the distal oesophageal 
segment was absent reconstruction of the antethoracic oesophagus was performed or 
attempted, and all died (one was very weak, and the other three had multiple deformi- 
ties). The method has been abandoned. Oesophago-gastrostomy was performed in 4 
cases, one of which survived (birth-weight 2300 g). Of 39 cases in which the distal 
oesophageal segment was present and primary anastomosis was performed 26 survived, 
i.e. 67 %. Fifteen of 17 patients operated on during 1955 have survived, i.e. 88 %. 

The principles we have followed in the treatment of oesophageal atresia are as fol- 
lows. One-stage operation by the transpleural route, a gastric fistula being induced for 
purposes of nutrition; no oesophaegeal sound; tracheotomy only when specifically 
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indicated (2 cases). The infant was then placed in an incubator under continuous 
supervision and with frequent aspiration, ordinary air being used in the incubator, 
and oxygen being administered only when necessary. Concerning the late results, 5 
patients developed stricture, and all but one were cured by passing sounds. The re- 
maining patient has still to undergo final treatment. 


G. Carlstrém: Is the virus of canine distemper pathogenic to man? 


The pathogenicity of the virus of canine distemper in man has long been the sub- 
ject of discussion. A few years ago, Victor Cabasso, the American virologist, observed 
that human gamma globulin contained a substance that neutralizes the virus of canine 
distemper. Accordingly, it seemed likely that a human subject might be infected by 
the same virus or some other closely related one. In clinical quarters the problem was 
attacked by John Adams, who presented clinical and serologic evidence of a correla- 
tion between canine distemper and infections in the air passages in children. The 
problem seemed to justify further investigation. 

In the present study, the virus of canine distemper was adapted to baby mouse, and 
is now in its 80th mouse-passage. A neutralization test was worked out to ascertain 
immunity to canine distemper by means of mouse-inoculation. Adults and children 
of different ages were examined with regard to the occurrence of a serum-antibody 
neutralizing canine distemper. All the adults, the children over 11 years of age, and 
most of the children aged 6-11 years disclosed immunity to canine distemper. In some 
children between 6 and 4 years of age antibodies were found, and in others not. Below 
the age of 4 the serum rarely contains any substance acting on the virus of canine 
distemper. Very recently Karzon has published similar investigations which have 
given largely similar results. The immunity curve for canine distemper resembles 
that of several virus diseases commonly affecting man. It has not yet been possible to 
correlate the appearance of distemper antibodies with disease in man. In all probability 
infection with the virus of canine distemper or a closely related virus usually runs a 
subclinical course in man. It still remains to be established whether clinical signs may 
be present. The investigations are to be continued, and will be concentrated mostly on 
children below the age of 4, i.e. the age-group in which immunity to canine distemper 


has not yet become general. 


Meeting, April 13, 1956 


I. Bjelkhagen and H. Gladnikoff: Dissecting, calcified disk hernia in an 8-year-old 
child. 

A girl aged 8 complained of pain in the thoracic part of the spinal column with 
restricted motility 2 weeks after injury. X-ray examination disclosed a calcified 
nucleus pulposus in the intervertebral disk caudal to D 6, with posterior perforation 
through the annulus fibrosus, the calcified nucleus dissecting behind the vertebral 
body to D 7. The calcification disappeared within 7 months, and the symptoms sub- 
sided in 3 weeks. Twenty-one cases of disk-calcification in children have been reported 
previously, one showing disk prolapse. Two-thirds of the lesions produced an in- 
pression on the adjacent vertebral bodies. The calcifications occur in the cervical and 
thoracic parts of the spinal column and the upper lumbar region. No such calcifications 
have been reported below L 2. They have been seen in children of all ages. There is no 
difference in sex-distribution. A history of injury is given in only 3 of the 22 cases. 
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}. Hackzell and C. Lundmark: Familial juvenile nephronophthisis. (Fanconi.) 

Case reports. 

.. Kjellén and G. Sterner: APC and RI-67-group virus. 

Cases from which APC virus was isolated are described. Type 2 occurred in two 
irls, who showed atypical pneumonia with negative cold-agglutination. During the 
eriod September—November 1955, 12 children from whom APC virus of Type 7 was 
solated were treated at the Samariten Children’s Hospital and the Hospital for In- 
‘ctious Diseases. A complement-fixation test to the agent isolated disclosed a signifi- 
ant rise in the titre during the course of the illness in 9 of the children. In one case no 
uch rise in titre could be demonstrated, and in two cases the serum was not examined. 
ne of these two children was treated for scarlet fever, but gave a history of a catarrhal 

ifection a fortnight earlier. A girl of 8 months showed atypical pneumonia with a 
ignifieant increase in the antibody titre to APC virus, Type 7. A boy aged 10 years 
ad a high temperature, headache, conjunctivitis, cervical lymphadenitis, and 8 
aononuclear cells in an otherwise normal cerebrospinal fluid; his complement-fixation 
eaction showed no increase in the titre to poliomyelitis virus, whereas a significant 
nerease was noted to APC virus. The remaining 9 children (aged 5-12 years) had a 
igh, generally fluctuating temperature for 4-10 days, with the general condition 
emaining normal. All had pharyngitis; rhinitis, conjunctivitis, and cervical lymphade- 
\itis were less frequent. APC virus of Type 3 was isolated in 5 cases. Four of these 
lisclosed a disease picture similar to the one just described. The fifth child (a boy of 
) years) had atypical pneumonia with negative cold-agglutination and complement- 
ixation reaction 1/16 on the 13th day and 1/32 during convalescence. The possible 
iological relationship between the virus in question and the disease pictures is dis- 
ussed. 

Discussion.—J. Barr: A preliminary report on approximately 20 cases of APC 
Type 3) infection, mostly during treatment at the Hospital for Infectious Diseases, 

Orebro, Sweden. 

B. Zetterberg: A report is made on an epidemio-virological investigation of an out- 
break due to APC virus at Kumla and Frévi during the Summer of 1955. The investi- 
zation was carried out at the Epidemiological Department of the National Bacterio- 
logical Laboratory in collaboration with Drs. A. Svedmyr and L. Kjelldén of the Central 
Bacteriological Laboratory of the Municipal Hospitals, Stockholm. The epidemic in- 
volved about 120 cases, chiefly children aged 7-14 years. APC virus of Type 3 was 
isolated from faeces, conjunctival swabs, and sewage from the two towns. Usual 
symptoms were headache, fever, pharyngitis, conjunctivitis, and diarrhoea. 


G. Tunevall, E. Térnquist and J. Wasserman: A clinical-bacteriological review of 
respiratory infections treated at the Samariten Hospital for Children, Stockholm, 
during a period of one-and-a-half years. 


The results of culture of routine nasopharyngeal and pharyngeal swabs (the pharyn- 
zeal swabs examined only for B-haemolytice streptococci) in infections of the air pas- 
sages are analysed. Cases given chemotherapy or antibiotics on any of the 5 days 
preceding the tests are excluded. Pharyngeal swabs were taken from 76 cases of acute 
tonsillitis and/or pharyngitis, and nasopharyngeal and pharyngeal swabs from 351 
cases. In the former group 53 were negative. Seventeen of the 23 positive cultures 
were obtained from children of over 3 years of age. Among the 351 patients examined 
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more fully examination, 30 had B-haemolytic streptococci, 78 pneumococci, 43 H. in 
fluenzae, 45 Staphylococcus aureus, and 6 gram-negative bacilli. Seventy-five childre: 
showed 2 or more of the above-mentioned types of bacterium, and 74 a normal flora o 
no growth. B-haemolytic streptococci and Staphylococcus aureus are commoner it 
children of above 3 years of age. Pneumococci and H. influenzae reach their maxim: 
in the lower age-groups, chiefly between 1 and 3 years of age. It emerges that there 1: 
no particularly marked correlation between the disease-picture including the sedimen 
tation rate, the blood count, the temperature, and the type of infecting organism 
This indicates that bacteriological culture diagnosis is highly important. The result+ 
of treatment are recorded by the period elapsing from the first day of treatment t 
recovery. Infection with H. influenzae differs from the others by its prolonged courss 
despite the free use of tetracyclin whenever this organism was suspected or isolated 


H.-O. Mossberg, I. B. Johnsson and L. Lundqvist: Behaviour disorders and school 


performance in under-age school-children in the Solna elementary schools. 


The frequency of behaviour disorders in under-age children in the elementary 
schools has been compared to the school performance in Classes 2 and 4, and to a 
corresponding control series. No significant difference was noted between the two 
series. The frequency of behaviour disorders was distinctly higher than in Gedda’s 
Gothenburg investigation (1948), however, which was carried out in a similar manner. 
Nervous disorders were commoner among under-age girls than among the control 
girls. The physical development in the under-age children was slightly in advance of 
that of other children of the same age not attending school. The incidence of behaviour 
disorders was noticeably higher among the under-age children living under unsatis- 
factory social condition in social classes “‘1”? and ‘‘3”° than among the controls. The 
marks of the under-age children were only slightly higher than those of the controls. 
The marks of the under-age children improved more between Class 2 and Class 4 than 
did those of the controls. The marks showed that the demands for admission to schoo] 
‘school maturity test’? on a level with the best third of 


of under-age children with a 
the children of normal age are justified, if it is required that the children are to keep 
up with the class and not be overtaxed by the work. If, however, it is desired that the 
under-age child be given a chance of continuing his education at a higher level, then 
the demands should be increased, and other factors considered, such as the child’s 
social class, the home-conditions, and any nervous traits. 


Meeting, June 2, 1956 


A. Gyllensward: The circulation in funnel chest. 


Patients with funnel chest are quite often assumed to be suffering from some organic 
disease of the heart, owing to the occurrence of murmurs, some anomalous X-ray ap- 
pearance of the heart with enlargement in the frontal plane, and impaired working 
-apacity. Increasing recourse to surgery in cases of funnel chest in childhood is noted 
in Sweden, and other countries, since Ekstrém and Quist introduced a technique that 
inconveniences the patient relatively little. After operation the signs indicating 
cardiac defect either disappear or diminish. The different types of funnel chest are 
reviewed. It is stressed that subjects in whom the chest is extremely flat must be 
regarded as having the same anomaly even if the sternum is only slightly depressed. 
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The respiration and circulation were examined in seven patients aged 5-15 years, 
wdiae catheterization and angiocardiography being performed before and after 
peration. No surgical complications occurred. The distance between the vertebral 
umn and sternum was increased from 3—7.5 em to 7.5-11 em. Four patients showed 
npaired capacity on the bicycle ergometer, but this was corrected by the operation. 
ix cases showed murmurs that disappeared in 3 and became less marked in the 
thers. The electrocardiograms became normal in all cases. The maximum respiratory 
ipacity increased, but the vital capacity remained unchanged, as a rule lying within 
ormal limits. In two cases clearly increased pressures in the right side of the heart 
nd in the left auricle beeame normal. Angiocardiography disclosed signs of pressure 
n the right ventricle and pulmonary trunk. These acquired a normal form after 
peration. This was particularly clear in the transverse tomogram. 

Four further cases were examined. Operation was not undertaken in three, as no 
irculatory or respiratory impairment was present. The fourth case has not yet been 
lowed up. 

It has thus been shown that funnel chest may affect the circulation and respiration. 


.. Wranne: Hypoplastic anaemia treated with cortisone. 


(To be published elsewhere.) 


{. Killander: Subdural effusion as a sequel to purulent meningitis in children. 


Two cases are reported of subdural effusion following purulent meningitis. In one 
‘ase the effusion consisted entirely of blood. The patient was a boy of 19 months who 
had previously suffered from pneumococcal meningitis. The diagnosis was confirmed 
xy subdural puncture on the right side, insufflation of oxygen into the subdural 
‘avity with subsequent X-ray examination, and carotid angiography on the affected 
side. The oxygen moved freely over the entire right cerebral hemisphere without 
crossing the mid-line. Angiography revealed a space about 2 em wide between the 
brain and skull, and occupied by fluid. Repeated subdural puncture was performed, 
and the condition of the patient improved greatly. In three cases of subdural hae- 
morrhage following meningitis (Smith, H. D., Advances in Pediatrics, 8: 165, 1956) 
the original infection was due to meningococci. The case described above is therefore 
probably the first to be reported where the primary infection was due to pneumococci. 

The second patient, a girl of 5 months, had a bilateral serous effusion after meningo- 
coeeal meningitis. Sub-dural puncture performed at intervals of 2—3 days gave large 
vields (total 300 ml). The previously pronounced spasticity disappeared entirely. As 
in the former case, it was found after insufflation of oxygen into the subdural cavity 
that the gas was freely mobile over both hemispheres without any communication 
with the opposite side. 

Comparison between the electrolytic patterns, protein-electrophoresis, and sugar 
contents of the serum and subdural fluid showed that the subdural fluid contained the 
same concentration of electrolytes but less glucose and protein. The protein pattern 
was identical in both, which suggests that the protein components of the subdural 
fluid are directly derived from the serum. This is in contrast to most previous reports. 
Finally, the indications for subdural puncture and neurosurgical exploration of the 
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subdural cavity are discussed. The immediate improvement after subdural punctur 
is apparent in cases with post-meningitic effusion, but the ultimate effect of thi 
procedure on the prognosis has not yet been established. 


M. Michaélsson and S. Sjélin: Anemia in cirrhosis of the liver. 


(To be published elsewhere.) 


B. Hagberg: Disturbances in dental development in endocrine disorders. 


A short survey, with special emphasis on the changes found in hypo- and hyper 
parathyroidism and in hypothyroidism. Disturbances in dental development in non- 


endocrine disorders, such as osteopetrosis, cleidocranial dysostosis, and mongolism, 


are mentioned. 


R. Berfenstam and K.-E. Fichtelius: Local inhibition of tuberculin reaction after 
repeated testing. 


(To be published in Acta Pediat.) 
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BOOK REVIEWS 


andbook of Poisons. Robert H. Dreisbach. 


inge Medical Publications. Los Altos, Calif., U.S.A., 1955. 426 pages, richly illustrated. 
rice $ 3.00. 
The author of this book is professor of pharmacology at Stanford University Medical 
‘hool in San Francisco. The purpose of the book is, according to the author’s preface, 
) provide a concise summary of the diagnosis and treatment of clinically important 
isons. This purpose is fulfilled in an excellent way. In brief and clear wording, almost 
telegraphese, clinical findings, treatment, prophylaxis and prognosis of common 
isonings are described in a manner that will be a great help to practitioners and 
ctors at out-patient clinics. The handy book of pocket-book size is divided into 6 
‘etions. The first contains general considerations of poisons and poisoning with 
iggestions regarding emergency management and general principles in the treatment 
. f poisoning. The following sections deal with pesticides and other agricultural poisons, 
dustrial hazards, household chemicals and food poisoning, medical poisons and 
lant and animal hazards. In an appendix various types of equipment for mechanical 
‘suscitation available in U.S.A. are described. A satisfactory index assists the reader 
. finding a reference to the subject he is looking for. The writer knows of no other 
ook of comparable scope and it will without doubt fill an important gap. We have 
o envisage new editions in rapid sequence because of the speed in which new drugs 
and household poisons are brought on the market. 


Les explorations biologiques en pédiatrie. Claude Polonowski and Jean Colin. 
ixpansion Scientifique Frangaise. Paris, 1955. 500 pages. 

The increased importance of clinical chemistry and physiology in understanding 
of various diseases and their adequate treatment has also increased the need of easy 
readable text-books about these subjects. In order to fulfil this objectives such 
books should not only contain a detailed description of common methods but also 
an account of the special findings characteristic of various pathological conditions. 
In this work there are two principal parts. In the first, a careful report is given of 
available chemical methods of examination. Various micromethods have been described 
at some length. The second part of the book deals with subjects such as electrolyte 
metabolism, acid-base balance, calcium and phosphate metabolism and the function 
of the liver and kidney. In special chapters endocrinology, blood-clotting and diagnosis 
of hemolytic diseases are discussed in a concise manner and with didactic skill. The 
recommmended methods of analysis have been chosen carefully and techniques that are 
too complicated have been avoided. The references are rather complete, but partly unsat- 
sfactorily listed: in some cases only one author is mentioned and his co-workers 
omitted and it is sometimes difficult to use the references because the shortenings do 
not always comply with those recommended by the Quarterly Cumulative Index Medi- 
‘us. The book, which is the first one in its type published in French language, gives 
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a good survey of the enormous importance clinical chemistry has gained in moder 


pediatrics. It fills a great need and can be recommended warmly, especially to b - 


studied in pediatric biochemical laboratories. 
R. Zetterstrém 


Examen neurologique du nourrisson. André Thomas, Yves Chesni and Mme St.- 


Anne Dargassies. 
La Vie Médicale. Paris, 1956. 47 pages. Price 450 Fr. 


This booklet is written by a group of child-neurologists who work in Paris und 


the leadership of André Thomas (the latter has previously published several article : 


and books on the neurology of the newborn and the infant). The present work is divide: 
into two parts. The first treats the newborn period. The authors give a detailed de 
seription of history-taking and the examination of the newborn infant with suspecte: 
intracranial injuries. A refined technique of examination is described, illustrated b) 
numerous figures. The second part of the book treats the period of infancy from birt] 


to the end of the first year. The normal development cf the infant and the methods 0° 


assessment of motor development, muscle tone, reflex-activity ete. are reported. B) 
means of the recommended technique it would be possible to determine if there ar 
any lesions of the central nervous system and to treat children with such injuries a‘ 
an early stage. The booklet can be recommended to pediatricians who are especiall 
working with children with cerebral palsy. 


M. @ Avignon 


Die genuine Vitamin-D resistente Rachitis. Walter Swoboda. 


Verlag fiir medizinische Wissenschaften. Wien, 1955. 80 pages with 12 figures and 5 
tables. Price DM 10. 


The primary D-vitamin resistant rickets has now been clearly differentiated from 
other types of D-vitamin resistant rickets. The etiology and pathogenesis are unknow1 
but there is probably a dominant genetic trait. The author of this book has observed 
no less than 11 cases in only 2 years at the Pediatric University Clinic of Vienna. Afte1 
a survey of the clinical signs and symptoms and the roentgenologic, histologic and 
biochemical characteristics of the disease, the author reports his own studies. He has 
shown that high doses of intravenously administered D-vitamin with simultaneous 
phosphate infusion provokes a temporarily increased tubular reabsorption of phos- 
phate, which he considers due to an inhibition of the function of the parathyroid 
These studies cannot give sufficient support to the theory that the nature of the disease 
is a primary tubular defect producing a deficient phosphate reabsorption. The autho: 
also gives a report on some attempts to demonstrate a deficient intracellular phosphate 
metabolism of the red blood corpuscles by means of radioactive phosphate. Thes« 
studies are still in a preliminary stage and cannot permit a definite evaluation. Th« 
author seems to be of the opinion that the etiology of the disease is an enzymaticall, 
dependent deficiency of the phosphate metabolism. This study is too preliminary t« 
give a clue to the solution of the problem of the etiology of the primary D-vitamin 
resistant rickets. The book gives, however, an excellent review of these problems anc 
of the clinic and treatment of the disease. 


J. Winberg 
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ediatric X-Ray Diagnosis. John Caffey. 


ear Book Publishers. Chicago, IIl., 1956. 3rd edition. 1059 pages, richly illustrated. 

rice $ 28.00. 

More detailed comments on the 3rd edition of this well-known book seem super- 
| uous as it is universally appreciated as an outstanding standard work lacking real 
« ompetition. It is an excellent book from a medical as well as from a typographical 


int of view. Reading this book is a true enjoyment. It can be warmly recommended. 
S. R. Kjellberg 


ly Left Foot. Christy Brown. 
ecker A Warburg. London, 1954. 


This is a very charming book that can be recommended and should be read by 
hysicians and laymen alike. It is an auto-biography of a young man suffering from 
xtrapyramidal cerebral palsy due to trauma at parturition. It is written in a touching 
ay, and in simple words, by an intelligent adolescent who, having almost unsur- 
1ountable speech difficulties and paralytic hands and arms, taught himself to use the 
nly part of his body that was somewhat spared, the left foot, in order to contact his 
ersonal environment. It is very enlightening to see cerebral palsy from within, to 
xperience how these children feel, think and react, and it is encouraging to find how 
ar it is possible to overcome difficulties by indefatigable patience, by faith and hopeful 
energy. It is difficult to tell which of the persons acting in the book one will bestow 
he highest admiration, the invalid, his mother or his helper in need, the well-known 
Jublin pediatrician Robert Collis. The latter, who is a renowned fiction author, has 
yvritten a foreword in which he tells how he turned out to be Christy Brown’s physician, 
ieacher and friend. It is seldom that I have read a book so rapidly, provoking a mixture 
£ smiles and tears. The last chapter in which Christy Brown and Robert Collis are 
the principal actors at a philanthropic concert is a jewel of psychologic wisdom. 
very doctor who works with cerebral palsy children, and every parent who has 
children of his own suffering from this disease, should buy and read this book. It will 
zive them satisfaction and hope. 


Untersuchungen zur Nebennierenrindenfunktion im Sduglingsalter. H. Zeisel. 
Karger, Basel/New York, 1956. 95 pages, 33 figures, 5 tables. Price Sw. Frs. 12.50. 


This book is a review of the present knowledge of adrenal function in infancy and 
a report of the author’s own work in this interesting field. The author has studied 
adrenal function in newborn, full term and premature babies and in older infants by 
conventional methods. Normal babies have been compared with infants with various 
diseases. Premature and full term babies excrete “corticoids”’ from the first day of life 
and in large amounts, if values are correlated to body surface or body weight. The 
excretion of 17-ketosteroids is larger during the first four weeks than during the rest 
of infancy. Infants react with an increased adrenal activity during situations of stress. 

The methods employed have not been evaluated by the author and more recent 
methods as determination of 17-ketogenic steroids have not been used. In spite of 
these critical remarks the book is a valuable introduction into the problems of adrenal 
function during infancy. 
C. G. Bergstrand 
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Urologie de lV’enfance. Gaston Lauret. 
Expansion Scientifique Frangaise. Paris, 1956. 446 pages, 330 figures. Price 3900 francs 


In collaboration with some French colleagues Lauret has published a text-book 
called “‘ce premier essai d’urologie de l’enfance’’. It deals only with the urinary tract 
the genitalia are excluded. Some parts of the book are good and so are the draw: 
illustrations. Other parts are not completely up to date. The value of roentgen exa 
mination is underestimated. The references are incomplete; some authors referred t: 


in the text are not to be found in the references. Extremely bad reproductions 0: 


photographs and roentgenfilms. 
N. O. Ericsson 


Books Received 


Lasystolie primitive chez Venfant. Guy Lascombes. Imprimerie Berger-Levrault 
Nancy, 1956. 147 pages. 

Stress. Fifth Annual Report. Hans Seley and Gunnar Heuser. Medical Encyclopedia 
Inc. New York, 1956. 815 pages. 

Masked Epilepsy. Hugh R. E. Wallis. E. & 8. Livingstone Ltd. Edinburgh an 
London, 1956. 51 pages. Price 7 s. net. 

Undersuchungen zur Nebennierenrindenfunkion im Sduglingsalter. H. Zeisel. S. Kar 
ger. Basel, 1956. 95 pages, 33 figures, 5 tables. Sw. Fres. 12.50. 


Handbook of Poisons. Robert H. Dreisbach. Lange Medical Publications. Los Altos, 


Calif., 1955. 426 pages, numerous illustrations. Price $ 3.00. 

Vergiftungen im Kindesalter. Prof. Dr. Herbert Brugsch. Ferdinand Enke Verlag. 
Stuttgart, 1956. 222 pages. Price DM 25.50. 

Treatment of the Child in Emotional Conflict. Hyman 8. Lippman. McGraw-Hill 
Publishing Company. London, 1956. 298 pages. Price 45/—($ 6.00). 

Therapie mit ACTH, Cortison und Cortison-Derivaten bei Kinderkrankheiten. Dr. 
Fritz Souchon. Ferdinand Enke Verlag. Stuttgart, 1956. 109 pages. DM 21.—. 
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ANNOUNCEMENTS 


Ninth International Congress on Rheumatic Diseases 
Toronto, June 23-28, 1957 


The Ninth International Congress on Rheumatic Diseases will be held at Toronto, 
Intario, Canada, from June 23 to 28, 1957. This quadrennial function of La Ligue 
nternationale contre le Rhumatisme will be held under the auspices of the Canadian 
theumatism Association. 

The Program Committee invites contributions to the scientific program of the 
‘ongress and is anxious to receive reports on current clinical or basic research dealing 
vith any aspect of the rheumatic diseases. 

Those offering papers for consideration should submit a 200- to 300-word abstract 
iot later than the Ist of January, 1957. Abstracts should be submitted in triplicate 
n the language in which the paper is to be read. If an abstract is submitted in a 
anguage other than English, it will be helpful, though not essential, if it can be accom- 
vanied by an English translation. 


All correspondence should be directed to: 


The Ninth International Congress on Rheumatic Diseases 
Post Office Box 237 

Terminal ‘‘A”’ 

Toronto, Ontario, Canada 


The following publications of the VIII I nternational Congress of Pediatrics in 
Copenhagen, Denmark, July 22—27, 1956, are available at the following prices: 


Exhibition Catalogue, 130 pages (published July 1956), Dan. Crowns 15. — 
Abstracts of Papers, 148 pages (published July 1956), Dan. Crowns 20. — 
Discussions, about 176 pages (to be published in November 1956), Dan. Crowns 20. — 
All three publications, Dan. Crowns 50. — 


Active members of the Congress will receive the Discussions without cost. 
Orders should be sent to Overlege J. Vesterdal, Rigshospitalet, Borneafdelingen, 
Copenhagen 0, Denmark. 
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Tetradecin 


the Swedish tetracycline preparation 


Tetracycline, the new broad-spectrum antibiotic, 
has essentially the same antibacteriah activity as 
chlortetracycline and oxytetracycline, but also 
certain advantages, e.g. 


e@ lower incidence of gastrointestinal disturbances, 
e better absorption, 

@ wider diffusion, 

greater stability 


for pediatric practice 


Tetradecin suspension 2°/, and 5°/. 


the new dosage form of tetracycline 
for oral use 


@ requires no refrigeration — stable at normal room 
temperature for 18 months 


@ palatable - the children like it 


Both concentrations supplied in bottles of 50 and 
100 ml. 
Further information and samples on request. 
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6-sulphanilamido-2,4 dimethylpyrimidine 
safer 
pleasanter 


for children 


ROW... 


Streptopenin 


Penicillin and 
Streptomycin 


(License Merck & Co., Inc., U.S.A.) 


broad spectrum applicability: covers both gram-positive and 
gram-negative pathogens, i.e. a wider space of the bacterial 


spectrum than penicillin and streptomycin alone 

good repository penicillin action 

easy to inject: dry syringes and needles not necessary 

no pain, no discomfort to the patient; no toxic by-effects 
storable for 2 years at room temperature (25° C-77° F) 


low cost of daily dose 
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TERRAMYCIN:® SIRAP 


DOSERING 


FORPACKNING 


dr speciellt limplig i pediatrisk praxis och 
alltid, da patienten har svart att sviilja 
tabletter eller kapslar. Terramycin ir 
verksamt mot manga bakterier, som ¢j 
paverkas av penicillin. Det har visat sig 
dverligset penicillin speciellt vid behand- 


ling av sinuiter och otiter. 


Spidbarn och smabarn: 20 mg per kg 
kroppsvikt och dygn. Ges limpligen efter 
en litt maltid eller ett glas mjélk, och 


medféljande mattsked anvindes. 


Under 1 ar ‘4 —1/2 sked X 4 
I— 4r 2—1 sked X 3 — 4 
6 — 10 ar sked X 4—5 

1I— 15 ar skedar X 3 — 4 
Vuxna skeder X 4 


Glas 4 60 ml, innehillande 1,5 g Ter- 


ramycin, med doseringssked. 


Pfizer: 


Medfoljer som tidningsbilaga 
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VERYL 


en terapeutiskt vardefull kombination av antikoliner- 
sikum och sedativum for behandling av 
ulcus ventriculi, gastritis acida, sive duo- 
deni, colonspasm, hypersekretion, vertigo, 
ressjuka etc. 


baw spasmolytiska och sedativa effekten hos Veryl utnyttjas 
snabbt och effektivt vid rektal tillforsel, som ar speciellt lamplig 
vid flera av ovan namnda sjukdomstillstand. 

Veryl suppositorier tillverkas numera i Pharmacias nya »suppo- 
sitorieblock». De ar mindre till formatet an tidigare, och ar 
bekvamare att anvanda tack vare franvaron av folieomslag. 
Doseringen ar for vuxna ett suppositorium dagligen. 


VERYL suppositorier, forpackning om 10 st. 
VERYL tabletter, férpackningar om 10, 50, 100 och 1000 st. 
VERYL MITE tabletter, forpackningar om 20, 100, 250 och 1000 st. 
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Findus kompletterar vallingsortimentet 
— NU VALLING MED MJOLK 


Findus har sedan 1948 tillverkat ett villingpulver som tillredes med farsk mjolk 
eller mjolkblandning. Erfarenheten torde ha visat, att denna produkt, Findus Val- 
ling, dir vil limpad f6r barn fran och med 4 manaders alder. 

Det har dock framkommit énskemAl om att Findus skulle tillverka ett viillingpulver 
tiven innehallande torrmjélk och till vilket vid beredningen endast vatten behiver 
lillsiittas. En dylik produkt skulle framfor allt vara bra vid de tillfallen, da det ir 
svart for hushallen att skaffa fiirsk mjélk eller mjélk av god kvalitet, exempelvis 
under sommaren, pa resor 0.s.v. Med anledning hiirav har vi pabérjat tillverkningen 
av en dylik villing, kallad 

Findus Valling med mjoélk i pulverform. 


Sammansattningen 
Findus Valling med mjolk har utexpe- 
rimenterats i samrad med var medicinske | Kalorier 420 
konsult, och produkten har prévats noga Proteiner 20,6 g 
under det senaste aret. Sammansittningen Kolhydrater 60.6 ,, 
har valts sa, att den fardiga villingen i Fett ; 8,9 ,, 
stora drag motsvarar sammansaltningen Kalcium 0,7 ., (1 g) 
hos Findus Villing enligt receptet 0.6 

° Jarn 8 mg(7_ mg) 
barn i aldern 6—9 manader. Mjélet i ba- ee 

da produkterna utgéres av en blandning Bo 15 (0.9 ..) 
av vete, havre, rag och korn. En visent- ° Niacin 5.2 i“ ( . i ) 
lig skillnad mellan de bada produkterna 35 , 35 ) 
iir, att den nya villingen innehaller ve- 


getabiliskt fett, under det att Findus Villing innehaller animaliskt fett. Skiilet iir, 
att vegetabiliskt fett ar betydligt hallbarare a: animaliskt, niir det torkas tillsammans 
med mjul till ett pulver. 

En portion (ca 250 g) fardiglagad Findus Valling med mjolk har féljande sam- 
mansiitining: Kalorier 160, proteiner 7,8 g, kolhydrader 23,0 g, fett 3,4 g. Till 1 
liter firdig valling atgar 160 g viillingpulver. 

Findus Valling med mjolk ir berikad med vitaminerna B,, Bz, niacin och C samt 
med mineraliimnena kalcium, fosfor och jirn. 100 g pulver har en sammansittning 
enligt tabellen ovan. (Siffrorna inom parentes anger dagsbehovet for barn upp till 3 ar.) 


Tillagning 


Vallingen tillagas pa sa siitt, att 1 dl villingpulver vispas ned i 2 dl vatten, varefter 
blandningen virmes under omrorning. Efter rad av var bakteriologiske konsult ger 
vi numera pa vara viillingpaket den anvisningen att all valling dt barn under 1 
ars alder bor ges ett snabbt uppkok. For iildre barn och vuxna behiéver villingen 
endast varmas till lagom temperatur. 
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Bakteriologisk kontroll 


lillverkningen av viilling sker under strikt hygieniska férhallanden. Hiilsotillstandet 
hos all i denna tillverkning sysselsatt personal kontrolleras med jiimna mellanrum 
av Findus liikare, dr Sven Ranklev. Bakteriologisk odling utféres silunda varannan 
vecka a hals- och niisprov samt & faecesprov 2—3 ginger arligen. Dessutom utféres 
Widal-prov. Skirmbildsundersékning utféres en gang om dret. Samtliga dessa prov 
utféres iiven pa all personal som skall nyanstillas pa avdelningen. 

Hygienen inom arbetslokalerna kontrolleras fortlépande av Findus bakteriologiska 
laboratorium. Alla ravaror och fiirdiga produkter underkastas kontinuerlig bak- 
teriologisk kontroll efter en plan som utarbetats i samrad med bolagets bakteriolo- 
giske konsult. 


Pris och forpackning 


Findus Valling med mjolk forpackas i virmeférsluten polyetenpase och ett ytter- 
emballage av papp och cellofan. Kapseln rymmer 400 g och kostar 2:35 (riktpris). 
Innehillet i en kapsel riicker till ca 2,5 1 firdig viilling. 

For att skilja de bigge viillingpaketen at 
har vi gjort en fériindring av emballaget 


ledes i gul kapsel, medan Findus Valling 
packas i bla kapsel. Pa kapseln for Fin- 
dus Valling med mjolk ir fir ytterliga- 


pa Findus Viilling. Den nya vallingen, “al 
Findus Valling med mjolk, packas sa- FINDUS us FIND US . 


= 


re fértydligande ocksa angivet att ’endast 
med mjalk 


tillsatt 


endast 


Reklam 


Barnlakarna énskar som bekant icke reklam for barnvalling i sddana 
former, att man genom denna riskerar, att médrarna gar ifrdn mo- 
dersmjolksuppfédning i onddan. 


Findus har forklarat sig villigt att respektera detta énskemdl. I kon- 
sekvens harmed kommer Findus nya valling med mjolk ICKE att 
annonseras i pressen for allmanheten. Diremot kommer vi naturligt- 
vis att upplysa handeln om den nya produkten och laimna informa- 
tion om densamma till alla inom barnavdrden verksamma genom 
annonser i fackpressen. For information om den nya produkten ar 
médrarna sdledes hénvisade till likare resp. barnavardscentraler. 
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Ved jernmangel 


Bruk IDOZAN 


Idozan er en noytral, kolloidal 5%’s jernopplésning. 
Preparatet er velsmakende og hurtigvirkende. 
Det virker mildt avforende. 


1 teskje til 1 barneskje 3 ganger daglig til maten. 


Flasker @ 350 g. 


A/S FARMACEUTISK & INDUSTRI - OSLO 


FABRIKK FOR FARMAS@YTISKE LABORATORIEPREPARATER OG SPESIALITETER 


Acta pediatrica 


wishes to acquire volumes 41, 42 and 43 of this journal, 


either complete or single numbers. 


Offers are invited to Almqvist & Wiksells Boktryckeri AB, 
P. O. B. 47, Uppsala, Sweden. 
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